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Open the door to new freedom in design with 
ALCAN ALUMINUM EXTRUSIONS 


Offering a limitless variety of shapes and sizes, 
Alcan Aluminum Extrusions can help you im- 
prove your products and reduce costs. 

Alcan aluminum extrusions have the uniformity 
and close tolerances that reduce assembly ma- 
chining time. Labour, material and assembly costs 
are further cut because one-piece extrusions eli- 
minate costly joining operations. 

Alcan aluminum extrusions find a hundred and 
one applications in furniture, household appli- 
ances, machinery, motors, toys, and end products 
of all kinds. For full information on standard or 
special shapes to meet your requirements, call 


your Alcan Sales Office. 











Here’s a practical example* 














of the versatility of aluminum 














extrusions. ‘A’-the basic 














one-piece extrusion cut to 











width for an attractive door 











pull. “B’ - the same extrusion 








modified and used in another 











width. “C’-a section put to 
use as a drawer pull. “D’ - 
































the modified version (B) cut 
to a thinner width for a 
lever handle. 











ALUMINUM COMPANY OF CANADA, LTD. 


CALGARY HALIFAX HAMILTON MONTREAL OTTAWA 
QUEBEC TORONTO VANCOUVER WINDSOR WINNIPEG 
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This month’s cover 


Gerald Bern returns to the cover 
artist’s chair in the August issue 
with a black and blue rendering of 
the feature article on sleeve bear- 
ings which starts on page 37. 
Apart from the readily recogniz- 
able big-end bearing at the lower 
left there is a graph with a Gia- 
conda smile. This is not just a 
Bern whim but is in fact the rod 
diagram which can be seen again 
in less glamorous surroundings on 
the second page of the article 
(p. 38). 
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Two elements—the rugged, inexpensive FINGRIP, and 
the fully automatic, easily-loaded TERMATIC —form 
the new Burndy FINGRIP METHOD, permitting a speed 
and ease of uniform electrical termination never 
before possible. NO PEDALS OR LEVERS TO PRESS, 
and no pre-positioning of wire necessary—insertion 
of the wire end actuates the TERMATIC, virtually 
eliminating rejects and minimizing operator fatigue. 
The machine is quickly and easily loaded 
(less than 15 seconds) and is completely enclosed 
for operator’s protection. The FINGRIP, an inexpensive, 
quick-disconnect terminal, has FOUR individual 
pressure elements—permitting greater flexibility and 
abuse without damage. 
Write Burndy Canada Ltd., 1530 Birchmount Road, 
Scarboro, Ont. for general information or for solutions 
to specific terminal problems. Our engineers are always 
available for personal consultation. 
*6000 per hour by actual customer test. 





BURNDY CANADA LIMITED 
1530 Birchmount Road (Metropolitan Toronto), Scarboro, Ontario. Plymouth 7-8761 
Offices in Montreal, Winnipeg, Calgary, Vancouver 
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in our next issue 
1. Permanent magnet 
materials. 
. High temperature 
microscopy. 
. X-ray testing. 
. Brazing stainless. 
5. Midget tape recorder. 
. Spectrography. 
. Nickel alloy coating. 
. IRE Show preview. 
. Hydraulic pumps. 
. Crash-proof car. 








Maloney 


Thomas J. Maloney (How are sleeve 
bearings designed for optimum per- 
formance?) is a native of Ohio and a 
graduate metallurgical engineer from 
Case Institute of Technology. Follow- 
ing a brief session in an alloy steel 
mill he joined the USAF and, after an 
aircraft maintenance course at Yale, 
was 24 years in India on the “Hump” 
operation to China. He has been en- 
gaged in bearing research and develop- 
ment for 8 years and field and product 
engineer at Clevite Ltd. since 1954. 





1% 
Woodward 


Mr. John Woodward (Clad metals con- 
serve expensive alloys) got his AB 
degree from Bowdoin College in 1941 
and an MBA from the school of busi- 
ness administration at Harvard Uni- 
versity a couple of years later. °43-’46 
saw him in the Navy and, on discharge, 
he joined the time study and methods 
department of Metals and Controls 
Corp. Two years later he entered the 
industrial sales department. His most 
recent appointment, marketing man- 
ager of the general plate division, 





McCartney 


Todd McCartney (Fluid couplings are tougher than ever) is application engineer 
for Parker Aircraft Co. He has followed the development of his company’s 
MS flareless tube fitting project through from its conception right up to the 
present. Such being the case, he is a natural for the article, especially since 
he has considerable past experience with the unit in the departments of 
design, quality control and application engineering. In his article, he explains 
the MS fitting and why it rates use on high-performance aircraft. 
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North Western Supply Company, of Vancouver, 
needed a sealing compound to form a perfect 
and permanent seal between glass and alumi- 

num in curtain wall construction. It had to 
remain flexible at temperatures which cause 
varying expansion, to resist weather and 


* allow constant movement between surfaces 
; without deterioration. 
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There is a wide variety of Polysar synthetic 














rubbers from which to select the one best 





suited to a particular application. The Sealant, 
based on Polysar Buty] 301 is just one 
example of the many uses for these rubbers. 
In countless industries—myriads of products 
are being improved and enlarged upon by 


Polysar synthetic rubbers. 


Regardless of your field, it may be that Polysar 

synthetic rubber can solve your technical 

problem. Write to our Sales and Technical 
*Trade mark Service Division, Polymer Corporation 


registered hes ‘i 
Limited, Sarnia, Canada. 


POLYMER CORPORATION LIMITED 
SARNIA + CANADA 
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News in brief from the world’s producers 


Fused-film wire 


Announced recently by Adam Consoli- 
dated Industries, Inc., the formation of a 
new subsidiary to manufacture an exclu- 
sive process for applying a thin film of 
insulation to copper wire. This may revo- 
lutionize the design of electrical compon- 
ents in airborne, electronic, appliance and 
other industries. 

The new process (known as Fused-film 
wire) uses Teflon to produce a thin film 
of insulation 0.002 in. thick that has 
unusually high degrees of dielectrical 
strength, as well as heat, scrape, water, 
chemical and fungus resistance. 

Despite its thin-walled insulation, the 
wire can withstand high voltages and 
temperatures without failure, and can be 
formed into complex shapes, making it 
possible to design smaller units with 
greater electrical output. 


Industrial scales 


Advanced designs of industrial scales are 
now available to the Canadian buyer 
from W. and T. Avery, Ltd. 

This new CFA combination lever and 
spring dial mechanism is the first of its 
kind to meet Canadian Bureau of Stand- 
ards approval. It is an advancement over 
the old double pendulum mechanism, has 
a hysteresis factor of 1-4,000, maintains 
remarkable accuracy, is completely shock 
proof and requires very little mainten- 
ance. Other features are: shadowless in- 
dication, vertical figures, a 28-in. diameter 
reading line and shallow economical 
foundations. 


Engineering technicians 

The first official certification of engineer- 
ing technicians in Canada was carried 
out recently when Premier Leslie Frost 
presented certificates to six men who had 
qualified. 

The ceremony, held in the Council 
Chambers of the Parliament Buildings at 
Queen’s Park, was atteneded by officials 
of the APEO including John H. Fox, 
P.Eng. (Toronto), Association president; 
Dr. George B. Langford, P.Eng. (Uni- 
versity of Toronto) and Blake H. Good- 
ings, P.Eng. (Association field representa- 
tive). 

The 16,000-member Association was 
the first engineering body in Canada to 
establish a plan to certify technicians in 
five grades. 

At the ceremony the Premier pre- 
sented engineering technician certificates 
to Ivan Malyk, Toronto (grade 1); Peter 
Sulman, Port Perry (grade 3); John A. 
Christopher, Niagara Falls (grade 4); 
Robert M. Barnes, Toronto (grade 4) 
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and Evaneglos Logothetis, Toronto (grade 
5): 

Premier Frost said he felt great satis- 
faction in knowing that the idea for 
certification of technicians originally 
came from his office. 


High altitude suit 


Test pilots and flight test engineers are 
now wearing a new Canadian high-alti- 
tude suit. 

Developed by the Institute of Aviation 
Medicine, the suit is still under develop- 
ment. Orenda crews are working with 
the Institute to test it under actual op- 
erating conditions. 

The suits are a safety measure to give 
pilots time to reduce altitude. In the 
event of the cabin’s air pressure system 
failing above 48,000 ft, the crew finds 
it extremely difficult to breathe, even 
when oxygen is fed into the face mask 
under pressure. The suit allows normal 
breathing for a short period. 


Steel mill 


A $3-million package of tailor-made 
electrical equipment has been ordered 
by Algoma Steel Corporation from the 
Canadian Westinghouse Company, for 
the first card-programed automatic steel 
mill to be built in Canada. The order is 
the largest ever placed with a single 
electrical apparatus manufacturer by a 
Canadian steel company. 

The new combination plate and bloom- 
ing mill will be ready for production by 
early 1959 at Sault Ste. Marie, Ontario. 
Part of a major expansion program, it 
will be the largest of its kind in this 
country and will turn out a wide prod- 


Fs 


uct range. The card programing is to 
be adapted initially for automatic thick- 
ness control and engineered for wider 
application in the future. 


Sleeve bearings 


Seven straight years of daily battling the 
dust and grime that only a gravel con- 
veyor can produce, and the bronze sleeve 
bearings involved continued to function 
perfectly. That’s the experience of a 
large Canadian producer of concrete 
blocks. 

The story started some seven years 
ago when J. Cooke (Concrete Blocks) 
Ltd. of Aldershot, Ont., installed 20 huge 
outdoor conveyors and equipped them 
with bearings made by the Amplex Di- 
vision of Chrysler. 

After seven years, not one of these 
bearings has had to be replaced. They 
all function as well as they did when 
originally installed. 


Steel wheels 


Formation of a new Canadian company 
—Canadian Steel Wheel Limited—was 
announced last month by Canadian Steel 
Foundries (1956) Limited of Montreal 
and English Steel Corp. of Sheffield, 
England. 

The new company was established to 
manufacture wrought steel railway 
wheels, a first for Canadian industry. 
Production is scheduled at 200,000 wheels 
a year. 


Speed increaser 


Designed, built and tested by by Do- 
minion Engineering Co. (Diesel Division): 
a new type of speed increaser for use 
with their Model 244 and 251 diesel 
engines. The gear unit (which is mounted 
directly onto the rear of the engine) is 
complete with its own built-in flexible 
coupling and lub. oil system, and has 
been designed basically for use on diesel 
engine driven centrifugal pumping units. 


Premier Frost and APEO’s Fox congratulate technician Christopher (see left). 
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Gas bearings 

Where it may be impracticable to use 
conventionally lubricated bearings, it is 
sometimes possible to use a gas for this 
purpose. 

The two basic classes of gas lubricated 
bearings (of both journal and_ thrust 
types) are the hydrostatic, and the self- 
acting or hydrodynamic. In the former, 
the load is sustained by the hydrostatic 
pressure of gas in the clearance space 
between the two elements of the bearing. 

Hydrodynamic bearings generate their 
own hydrostatic pressure in the clearance 
space, because of the viscosity of the fluid 
in which they are immersed and the rela- 
tive motion of the bearing elements. 


Scholarships 

An increase in the number of four-year 
undergraduate scholarships, in The In- 
ternational Nickel Company of Canada’s 
program for aid to higher education, was 
announced today by John F. Thompson, 
chairman, and Henry S. Wingate, presi- 
dent of the company. 

In addition to the forty scholarships 
awarded by the company last fall for the 
four-year academic period ending June 
1960, 25 more will be awarded in Sep- 
tember 1957 and the same number each 
succeeding year until the total is 100. 


Digital computer 

An IBM-650 digital computer—the first 
to be installed in any Canadian industry 
outside the defense field—is now in op- 


eration at the Peterborough works of 
Canadian General Electric Co. Ltd. 

By performing automatically many cal 
culations previously done manually on 
slide rules, the computer is releasing 
engineers for more creative work. 

The computer is being used to assist 
engineers in their design calculations on 
a variety of product lines. 

In design work (company officials say) 
the computer—because of its low cost 
and great speed of calculation—allows 
the consideration of more design alterna- 
tives before a final design is chosen. 
The computer has already shown that 
it will permit the designing and building 
of better products in less time by allow- 
ing engineers to arrive at the optimum 
design by using material to the best 
advantage. 


Light metals chart 


Of very great interest to all engineers 
who have anything to do with the selec- 
tion of aluminum and magnesium is a 
“just off the press” slide chart being 
brought out by Alloy Metal Sales Ltd. 
Packed in a 13%4-in. x 10-in. area the 
company has put out a veritable en- 
cyclopaedia on these metals and, for 
assured accuracy, has had the material 
checked and okayed by the big aluminum 
suppliers. Among the data: sizes availa- 
ble. anodizing properties, typical uses, 
tensile and yield strengths, machinability. 
weldability and so on. 





a photographic film. 





Next month in Design Engineering 


SEPTEMBER 


X-ray testing—The article shows that this is not merely 
a device for detecting flaws. It has become a production 
tool for checking close tolerances in intricate assemblies. 


Permanent magnet materials—A brief historical back- 
ground followed by a review of the permanent magnet 
material now available to the product designer. 

High temperature microscopy—Method used for investi- 
gating the transformation taking place when metals, alloys 
and nonmetallic materials are heated. 

Hydraulic pumps—Details of a range of hydraulic pumps 
and motors developed from the Lucas fuel injection pump. 


Spectrography—How the spectrograph is used for identify- 
ing chemical elements by recording a spectrum of lines on 


Other features will deal with the crash-proof car, brazing 
stainless and a method of applying nickel-alloy coatings. 








Trends 


Aircraft materials 

Speakers at a recent meeting of the 
ASME in San Francisco predicted that 
tomorrow’s aircraft, flying so fast that air 
friction will heat them to temperatures 
of 1,200 F (or more), will have to be 
made by completely new manufacturing 
methods and of materials only now being 
developed. 

To overcome this problem, new alloys 
of titanium and steel are being develop- 
ed that are relatively immune to heat 
and fairly light in weight. Use of such 
materials, however, will require new 
manufacturing methods, since the new 
alloys are much more difficult to shape 
into usable forms than today’s metals. 


Fir plywood 
Many industry leaders believe the vol- 
ume of fir plywood going into industrial 
applications may soon approach that 
being used in the more traditional field 
of construction. Among examples of 
large-volume industrial uses are: pallets; 
mountings; mock-ups of cars, planes and 
machinery; truck and freight car linings; 
crating and packaging; chemical tanks. 
This is due to plywood’s combination 
of light weight with great strength, as 
well as to its impact resistance and ease 
of fabrication. Economy can also be a 
decisive factor when costs are compared 
with those of alternative materials. 


Chemically created materials 


A recent S.A.E. paper dealt with types 
and forms of chemically created ma- 
terials for automotive engineering (H. A. 
Hoppens). 


Remelting furnace 


The toughest metals known to man have 
moved a step nearer industry-wide pro- 
duction by the development of a new 
furnace. 

Known as a consumable electrode 
vacuum remelting furnace, it melts 
titanium, zirconium, high alloy steels and 
other ferrous or nonferrous alloys. The 
resultant metals are remarkably free from 
impurities and possess improved proper- 
ties. 


Cermets 


At present, practically all the materials 
produced as cermets are made for ex- 
perimental usage with no type being 
made by more than one manufacturer. 
A committee just set up by the ASTM 
will endeavor to promote information 
on the subject in the form of papers, 
meetings and symposiums. Its first prob- 
lems will be to study commercial prog- 
ress in order to know when test methods 
and product standards are desired. 
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@ Bumps and bruises that would often splinter an or- 
dinary craft are shrugged off by these sturdy boats made 
with RCI Poy ite polyester resin. Plastic Fabrications, 
Inc., Miami, Florida, reports that the inherent resiliency 
of RCI Poty ite reinforced with fibrous glass allows a 
hull to “give” under pressure instead of offering stiff 
resistance — thus improving the overall strength and 
safety factor of their products. 

In addition, a molded boat permits more attractive 
and complicated hull and deck structure — usually ex- 
pensive features — at reasonable cost ... and eliminates 
sharp edges that are dangerous in angry waters. 

“In production, our primary requirement is a base ma- 
terial with consistent formulation,” says J. A. “Woody” 
Woodson, Plastic Fabrications’ president, in explaining 


take’ punishment 


why his firm uses RCI Potytite. “The curing and 
weathering characteristics must not vary from batch to 
hatch. If a resin does not cure, our time and labor is lost 
and the section must be discarded.” 

“Another ‘plus’ for Reichhold PoLy ite,” continues 
Mr. Woodson, “is dependable distributor arrangements, 
Our Poy ite orders are delivered on time, so that costly 
production delays are a thing of the past.” 

Products possessing the unique advantages possible 
with RCI Potytite — lightweight strength, durability, 
and easy maintenance — are becoming increasingly 
popular and profitable in today’s market. For additional 
information about how RCI Poty ite can be incorpo- 
rated into one of your products by laminating, molding 
or other plastic applications, write for free Booklet A. 
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Constructed economically with 


unirorm auatity POLYLITE resins 


Pt nay 


Creative Chemistry . ... 
Your Partner 


in Progress 


r-1-ley Tle) i 


Synthetic Resins « Chemical Colors « Industrial Adhesives « Phéng 
Formaldehyde « Glycerine » Phthalic Anhydride + Maleic Anhydride» Sep: 
Sodium Sulfite » Pentaerythritol « 


Pentachlorophenol.- Sulfuri¢ Ai 


REICHHOLD CHEMICALS (CANADA), LTD. ¢ 1919 Wilson Ave., (Weston), Toronto 15, Ontario 
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Garlock “makes the grade” with Galion... 
for over 30 years 


Now celebrating their 50th Anniversary, the Galion Iron Works and Mfg. Co., Garlock CHEvRON Packing Rings used in 
of Galion, Ohio is a leader in its field, and Galion Road Rollers and Motor Graders 8 hydraulic cylinders on Galion Motor 


Graders: 


Left Blade Lift Cylinder 

Right Blade Lift Cylinder 
Scarifier Cylinder 

Leaning Wheel Cylinder 
Booster Steering Cylinder 
Moldboard Shift Cylinder 

Tilt Moldboard Cylinder Right 
Tilt Moldboard Cylinder Left 


enjoy a reputation for long life and easy operation. For 30 years Garlock CHEV- 
RON* Packings have been selected for the hydraulic cylinders of both Galion Road 
Rollers and Motor Graders. In fact, all eight models of the Motor Grader use 
CHEVRON Packings exclusively on hydraulic cylinders operating the blade, lean - 
ing front wheel, booster steering and various attachments. 

The distinctive and exclusive CHEVRON design is extremely sensitive to pressure 
changes and ideally suited to use in shallow stuffing boxes. As pressures increase 
the CHEVRON Packing Rings automatically tighten to prevent leakage. As pres- 
sures decline the CHEVRON Rings instantly ease off permitting free operation 
without leakage. That’s why cylinders using CHEVRON Packings require minimum 
attention and maintenance. 

Exclusive CHEVRON is one more part of “the famous Garlock 2,000”... two 
thousand different styles of packings, gaskets, and seals for every need—the only 
complete line. It’s one reason why your Garlock representative can provide you with nme? : 
unbiased recommendation. Call him today or write for CHEVRON Folder AD-115. Te aes cote, We ca 

THE GARLOCK PACKING COMPANY exclusive construction which assures the 
automatic action for which it is designed. 
OF CANADA LTD. Also permits the use of less packing in 


General Offices: Toronto, Ont. shallower stuffing boxes. 
Branch Offices: Hamilton, Montreal, Winnipeg, Edmonton, Vancouver 


© Packings, Gaskets, Oil Seals, Mechanical Seals 
7. % p53 XK. re) <_ ~_ Rubber Expansion Joints, Fluorocarbon Product 


*Registered Trademark, 
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ATLAS STEEL NEWS 








TOOL STEELS e@ HIGH SPEED STEELS @ MINING DRILL STEELS e@ SPECIAL PURPOSE STEELS @ STAINLESS STEELS 


New Atlas Tool Steel Grades Offer 


Exceptional Resistance to Abrasion 
Atlas M3 and M4 mean 


better performance for a 
wide range of cutting tools 





Atlas Steels Limited have recently 
announced two entirely new grades of 
high speed tool steel for special appli- 
cations. The first, called type M3, is 
primarily designed for superior abrasion 
resistance with a minimum sacrifice of 
toughness. M3 also offers good edge life 
of cutting tools, plus grindability. 


The second new Atlas grade is type 
M4. Its abrasion resistance is even 
better than the M3. In addition, M4 
gives exceptionally good cutting ability 
to such tools as form cutters, broaches 
and reamers. It is more readily ground 
than the high carbon, high vanadium, 
cobalt class of high speed steels and its 
toughness compares favorably with 
other high speed types. M4 also per- 
forms well on certain cold work punches 
and dies requiring high abrasion re- NEW STEEL GRADES MADE-TO-ORDER 
sistance and better toughness than | Three special induction melting furnaces offer a very valuable customer service— 
standard high carbon, high chrome die | at Atlas enable our metallurgists to create _ steels made-to-order by combining alloy 
steels. It should, of course, be used only Mean tated ae — — elements in economical small “‘batches’’. 

; : é ‘ s to meet un- 
for tools of relatively simple design, usual specifications. The smallest test Photo shows operator about to drop 
permitting the use of a high hardening | heat possible in a regular electric arc accurately weighed alloy material into 
temperature. furnace is 5 tons, but the small induction opening in top of furnace. Flame at right 
units will handle heats of 600, 350 or 100 is from burner unit which pre-heats 
pounds. This facility permits Atlas to tundish prior to pouring of molten metal. 








TYPICAL USES 
M-3 M-4 Atlas and Rock Drill Rod Co. Ltd. — 


© Hobs * Reamers A Canadian Success Story 


* Taps and Dies * Broaches 


* Reamers ° Form Cutters A few years ago, no one in Canada was manufactur- 
* Counter Bores * Hobs ing a complete line of pneumatic tools for rock 
® Broaches ® Forming Rolls Bes hog - drilling, concrete and frost breaking, hard clay 
® Form Tools ® Milling Cutters 6 LA vs digging, metal chipping and cutting and demolition 
* Lathe, Planer, ® Drills, Punches eo .\ q work. Local users had to depend largely on imports 
Boring Tools edaihe and bas Fon! 0 from the U.S. and overseas. 
® Milling Cutters Planer Tools aal John Suchanek, an enterprising Canadian who 
® Drills \non- emigrated from Czechoslovakia in 1939, saw the 
need and formed Rock Drill Rod Co. Ltd. in 
Toronto. Mr. Suchanek was confident that he could 
compete with the imports on a quality basis. 
, i : In less than four years Rock Drill Rod’s Toronto 
: f \ ¢ plant has tripled its production and a Montreal 
ATLAS STEELS LIMITED ; uy f ; branch has been opened to handle requirements in 
A ay the province of Quebec. 
WELLAND, ONTARIO ; For the quality raw materials, Mr. Suchanek 
WAREHOUSES : MONTREAL, TORONTO, . ; < emphatically specifies Atlas Steels. 
HAMILTON, WINDSOR, WINNIPEG, VANCOUVER. = ° Ss i “No other steels I have used can match the 


REPRESENTATIVES IN LONDON, 4 2 ae consistently uniform quality of Atlas products,” 
ST. CATHARINES AND SUDBURY he says. 


* Blanking and 
Punching Dies 
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EW GOLDEN 
BONDERITE 
for Aluminum 


Uniform color 


and uniform 


It’s the simplest thing in the world to check on the 
efficiency of a Golden Bonderite installation. Just look 
at the color of the aluminum as it comes out of the 
Bonderite machine. The uniform golden coating looks 
the same—and it is the same—24 hours a day, seven 
days a week. 


Golden Bonderite sets entirely new standards of 
efficiency and performance as a paint base for aluminum 
and its alloys. Operated with the Parker ‘‘Reactifier,”’ 
the Golden Bonderite solution can be used indefinitely, 
ending the costly necessity of dumping the bath at 
frequent intervals. Normal chemical replenishment 
keeps the Golden Bonderite solution in continuous 
balance. 


This ease and certainty of achieving uniformly 
excellent results means real savings for aluminum 
fabricators. 

It guarantees an effective base for paint. 

It breaks the finishing line production bottleneck. 
It saves money on chemicals. 

It saves money on rejected parts and minimizes 
field calls because of finish failures. 

There are no limitations on the use of new Golden 
Bonderite. It may be applied by spray or immersion. 
Treatment cycles can be set to suit production speed 
and equipment. 


soe Wi FIN FRIK ES 


1914— 
leader in 
the field 


BONDERITE 
Corrosion resistant 


aids in cold forming 
paint base 


of metals 


means uniform 


BONDERITE and BONDERLUBE PARCO COMPOUND 


coatings 
efficiency 


Samples of Golden Bonderite-treated aluminum, plus 
test data, are available for your inspection. Write or call. 


How Parker ‘'Reactifier’’ Works 


In conventional surface treatments of alumi- 
num, work passing through the solution 
causes a buildup of impurities. As impurities 
increase, solution efficiency decreases until 
there’s nothing to do but dump the bath and 
start over. 

The Parker ‘“‘Reactifier’” removes these 
impurities as fast as they are formed in the 
Golden Bonderite solution. Constant circu- 
lation of the Golden Bonderite through the 
exclusive ‘‘Reactifier’’ means a_ balanced, 
efficient solution that can be used indefinitely. 


Write for Bulletin in COLOR! 


Get your copy of the descriptive bulletin 
on Golden Bonderite and its companion, 
Green Bonderite, for aluminum. It’s new! 


RUST PROOF COMPANY 


OF CANADA LTD. 
Rexdale Blvd., Rexdale (Toronto), Ontario 
PARCO LUBRITE TROPICAL 


wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 


rust resistant 


*Bonderite, Bonderlube, Parco, Parco Lubrite, —Reg. U.S. Pat. Of, 
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This new Guide to Gear Lubrication 
Saves time, money and headaches 


‘ ADAPT, 


BLE y, 
SPECIay © You 


NEEDS 


avuserie @ 


the 


Safe--Sure 


Method for 
GEARING 
PROTECTION 





@ If you design, build or use equipment with large gears, you will 
want Bulletin 60-A. Its 8 pages provide full information on Farval 
Spray Lubrication Systems available for manual or automatic opera- 
tion. 


Farval Spray Valves are completely flexible. They can be used alone, 
in panel set-ups mounted on gear housings, or as part of a Farval 
Dualine System —wherever compressed air is available. As with 
standard Dualine valves, the spray can be operated as often as needed 
to deliver any amount of oil or grease—on gears, slide surfaces or 
other areas needing lubrication. 


Thousands of Farval Spray Valves are used in many industries. You, 
too, should enjoy their benefits. Write today. You will receive a copy 
of Bulletin 60-A and the address of the Peacock representative in your 
area who can help you select the proper equipment for your machines. 
Peacock Brothers Limited, P.O. Box 1040, Montreal 3, Que. Branches 
in Sydney, Toronto, Sudbury, Winnipeg, Edmonton, Calgary, and 
Vancouver, 
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FARVAL— 
Studies in 
Centralized 
Lubrication 
No. 195 


bEte 
ftp 


Fit 


Proved in 30 years of service, Farval 

l and aut tic centralized 
lubrication systems protect millions of 
industrial bearings. Wherever you see the 
familiar Dualine valve manifolds, dual 
lubricant lines and central pumping 
station, you know a machine is being 
properly lubricated. 





FARVAL — Sod 


PEACOCK BROTHERS LIMITED 





How can you benefit from the 


AMAZING" COME=> 


of G-E 

od 
SILICONE — 
RUBBER? 


Amazing recovery from compression is one of the 
most useful characteristics of General Electric sili- 
cone rubber. In fact, Class 300 silicone rubber has 
more “‘come-back” over a wider temperature range 
than any known rubber! That’s why designers now 
use it where compression is a factor. They know 
that O-rings and gaskets made of Class 300 silicone 
rubber resist compression set—give more positive 
sealing action for better performance! 


~@ 
I 





Where can YOU use G-E silicone rubber? There’s 
a kind for almost every requirement, classified ac- 
cording to dominant property for easy selection 
and specification. For example: Class 500 offers 
flexibility at 120 F below zero! Class 700 provides 
serviceability up to 600 F! Which class of G-E 
silicone rubber is best for you? 


SEND FOR 
FREE LITERATURE—TODAY! / 


Chemical Materials Sales 
Canadian General Electric Co. Ltd. 
940 Lansdowne Ave. 

Toronto, Ontario 


[2 Please send me technical data on G-E silicone rubber. 


© Please send me your silicone catalog. 


BACK” 


Outstanding 
resistance to 
extreme temperatures 


Superior 
resistance to 
compression set 


Dielectric strength 
stable at high 
temperatures 


Unequalled 
resistance to aging, 
ozone, weathering 














Name Position 





Firm 





Chemical Materials Sales 
INDUSTRIAL PRODUCTS DEPARTMENT 


CANADIAN GENERAL ELECTRIC COMPANY 
LIMITED 


Street 








457 W—257 


wnat 
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YOURS: or tne asxinc.... 


























IS ISSUED FREE OF CHARGE, TEN TIMES A YEAR, BY THE PUBLICITY DEPARTMENT 
OF BEPCO CANADA LIMITED. IF YOU WOULD LIKE TO RECEIVE THIS INFORMATIVE 
PUBLICATION, CONTAINING ARTICLES BY TOP ENGINEERS CONCERNING THE 
DESIGN, DEVELOPMENT, MANUFACTURE, INSTALLATION AND MAINTENANCE OF 


MOTORS SWITCHGEAR is : INSTRUMEN 


YY =, 


ROTATING MACHINERY. TRANSFORMERS RECTIFIERS ELECTRONICS 


2 MAIL THIS COUPON 
eMTODAY... 


2 gn em santa ease 





_ BEPCO CANADA LIMITED 
* P.O. BOX 190 
WESTMOUNT 6, P. Q. 


Please send me the current Bepco 
Journal and add my name to the 
mailing list. 











ELECTRICITY APPLIED TO INDUSTRY 


BEPCO CANADA LIMITEL 


SALES AND SERVICE FROM COAST TO COAST 








Yes, these modern Ford 


implements are driven 


through only 3 sizes of 


You'll find important advantages in equipping your implement line with 
fewer different parts. By working with Blood Brothers’ engineers, you can 
enjoy cooperation to help reduce initial costs and minimize your own engi- 
neering expense. Purchasing, stocking and parts cataloging problems, too, 
are simplified. 


And because Blood Brothers Universal Joints deliver the trouble-free, long- 


lasting service farmers expect, your implements have maximum sales appeal. 


Be sure you get the advantages of Blood Brothers engineering, performance 


and prestige . . . write for full information. 


BLOOD BROTHERS 
MACHINE DIVISION 


ALLEGAN, MICHIGAN 


. FeAl 
G+ Soe Bie 


CORN PICKER 


35 N SERIES 


L12N SERIES 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 
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Noranda 





FIGH |. Q. 





Free-Cutting Brass Rod 


Helps Boost Screw-Machine Production. An 
exceptionally free-machining alloy of uniform 
composition and accurate dimension. 


There’s maximum economy and maximum perform- 
ance in Noranda High Inner Quality Free-Cutting 
Brass Rod. Proper control of the amount of lead in 
this alloy gives fine chips that won’t clog tools. 


Noranda 


SALES OFFICES: MONTREAL 
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Spindle-speed and feed-rate can go up, raising pro- 
duction. Tool wear will come down, cutting costs. 
Highest product quality is assured. 


Noranda makes standard and special screw-machine 
alloys for practically every requirement. Call on our 
Technical Service Staff for assistance with your 
metal production planning. Look to Noranda High 
I.Q. alloys for more profitable production. 


Noranda Copper and Brass Limited 


VANCOUVER 


TORONTO + EDMONTON > 











Why you can cut costs with conveyor belts 
made with DU PONT NEOPRENE 


Conveyor belts or any other rubber product made with Du Pont neoprene can be counted upon to give long, 
trouble-free service. For example: a conveyor belt of neoprene is still on the job after eight years of rugged 
duty in a coal mine. Neoprene’s resistance to abrasion, oil, grease, chemicals and heat is your assurance of 
lower maintenance and replacement costs . . . so be sure to ask for NEOPRENE when you buy. 

¢ New ways in which neoprene-made products effect savings for you 


are contained in every issue of the Elastomers Notebook. New and 
unusual applications are clearly shown. Get on the mailing list. 





a 


Du Pont Company of Canada (1956) Limited, 
W E oO ee we a A E Chemicals Department, Room A-4, 
P.O. Box 660, Montreal. 


° Please put my name on the mailing list for the 
The rubber made by Du Pont since 1932 tree “Mlagtomers Notebook.” 


Name Position 
Firm 

Address 

City 
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There’s built-in extra value 


in JENKINS 
CAST STEEL VALVES 


Jenkins Cast Steel Valves contain many design 
features developed by Jenkins Valve specialists, such For the heart of industry 


as ball-bearing yoke sleeve, rust-proof packing, JENKI pg BS 


lantern-gland stuffing box, steel ring gasket and 
through-port gate, which make them unequalled in 
withstanding the rugged requirements of 
higher-pressure, higher-temperature services. 
Made of the highest-grade steel alloys, 

Jenkins Cast Steel Valves feature seating 
materials specially hardened to improve corrosion 


resistance and prevent erosion, seizing and galling. 
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In addition to these outstanding features — 

which make Jenkins Cast Steel Valves the first choice 
of industry — they offer a big bonus in value: 
first-rate performance, lifetime economy, and the 
respected craftsmanship of valve specialists. 
Available in a wide range of types — required 
combination of casting alloys and seating metals for 
services up to 600 psi — 1000°F. 


Look for the “Diamond” trade mark when you specify 
valves — it’s your assurance of complete satisfaction. 


JENKINS 


LOOK FOR THE DIAMOND MARK 


\ / A |, \ | kK S Making Valves Is Our Business — Our Only Business. 


5 JENKINS BROS. LIMITED 
Domina Grog 
; LACHINE, MONTREAL 32, CANADA 
Sold through leading industrial distributors Sales Offices: Toronto, Winnipeg, Edmonton, Vancouver 
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the Measurement 
of Industry... 


INSTRUMENTS 


With measurement an increasingly important 
function in industry — and Simpson instruments a 
major factor in the instrumentation field — then 
Canadian industry and Canadian made Simpson 
instruments have much in common. 


Instrumentation is a complex field and requires, 
for solutions to industry's problems, the attention 
and facilities of specialists. That’s just what we at 
Bach-Simpson feel we are — specialists, backed by 
complete Canadian facilities for manufacture, 
design and engineering of panel instruments. 


If you have a problem in this field, let us have 
a look at it, regardless of how insurmountable it 
may appear. Others have—and found in Canadian 
made Simpson instruments the answers to their 
problems. 





1255 BRYDGES ST. LONDON, CANADA 
IN U.S.A. SIMPSON ELECTRIC COMPANY, 5200 W. KINZIE ST., CHICAGO 44, ILL. 


PLEASE VISIT US AT THE 
1.R.E. CONVENTION 
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Phosphorus policemen arrest delin- 
quent copper ions that want to play 
instead of work in the solution—thus 
preventing COPPER BUILD-UP and 
cutting cost of correcting solution. 


Phosphorus policemen wake up lazy 

copper ions that want to settle down as 
SLUDGE in the bottom of the tank—thus 
making “bagging” and diaphragms 


Anaconda unnecessary. 


Plus-4 
Anodes 





























Phosphorus traffic police keep copper moving uniformly to give you SMOOTH, 
HEAVY CATHODE DEPOSIT—up to 15% more cathode deposit per anode—and 
UNIFORM ANODE CORROSION leaving small “fish” that cut scrap losses. 


PLATING COSTS LESS WITH 


ANACONDA “PLUS-4” ANODES 


* 1 no anode sludge (no “bagging” or diaphragms required) 
#2 no copper “build-up” in solution 

+3 smooth, heavy cathode deposits 

+4 up to 15% more cathode deposit per anode 


The playful characters above give perhaps an over- 
simplified explanation of a laboratory development now 
saving acid-copper electroplaters, electrotypers and electro- 
formers a lot of time and money. 

Metallurgists have found that if copper used as anodes 
contains a small but precisely controlled percentage of phos- 
phorus, all the copper moves uniformly through the acid- 
copper solution to the object being plated. The phosphorus 
seems to act like a policeman. 

Anaconda ‘‘Plus-4” Phosphorized Copper Anodes are the 
result. They have been proving their superiority in acid electro- 
plating tanks in many parts of Canada. Write for publication C-5. 


ANACONDA AMERICAN BRASS LIMITED > 


New Toronto, Ontario. 
Sales Offices: Montreal and Vancouver 
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Performance features 
of TORRINGTON 
CAM FOLLOWERS 


Built to “FOLLOW THROUGH” 
under high shock loads 


Every feature of the Torrington Cam Follower is designed to insure 
efficient performance and long service life under heavy rolling and 
shock loads in cam or track follower service. 

Precision made throughout, Torrington Cam Followers are avail- 
able in sizes from 12” to 24%” OD. Special surface finishes such as 
chrome and cadmium plate or oxide black can be provided. 

Our engineering staff will be glad to work with you in applying 
these reliable units to your cam-controlled or track-type equipment. 
You can depend on Torrington Cam Followers to “follow through” 
on the job because every element is designed for ultimate capacity. 


The Torrington Company Limited, 925 Millwood Road, Toronto 
17, Ont., Canada. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


Heavy sectioned outer 
race to absorb high roll- 
ing and shock loads. 


Integral stud for can- 
tilever mounting, case- 
hardened, with tough 
core for high strength 
to withstand shock 
loads. 


Easily relubricated at 
either end or through 
cross hole in stud. Ends 
accommodate standard 
drive grease fittings or 
plug seals. 


Full complement of 
small diameter rollers 
for maximum radial ca- 
pacity and efficient 
anti-friction perform- 
ance. 


Races precision ground 
for even load distribu- 
tion and uniform low 
end play. 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
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completely protected 
at low cost with 


Polyethylene 


Transparent plastic film made of ‘Bakelite’ 

polyethylene has successfully eliminated 

the need for vast storage sheds at Toronto Brick 

Company's Don Valley plant. Rain, snow and the effects 

of frost are sealed out, and bricks stay clean for best 

results in construction work. Lightweight and handy, the film 
can be drawn over brickpiles in a matter of minutes. 


Whether you're packaging bricks, baby clothes, vegetables, candy, 
tobacco, etc., you'll package them better with polyethylene film. 
Consult your Bakelite technical representative to find out how 


this versatile plastic film can serve you. 


PHENOLICS e POLYSTYRENE e EPOXIES @ POLYESTERS e “UNION CARBIDE” SILICONES 


BAKELITE COMPANY 

A chief supplier of Plastic Raw Materials to Industry 
Division of M& Union Carbide Canada Limited 
TORONTO e BELLEVILLE @ MONTREAL 


**Bakelite’’. the Trefoil device. and 
"Union Carbide” are registered trade marks, 
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Special points, special heads, and special-purpose 
screws incorporating the Shakeproof Thread-Cutting 
fo} a ol aehaiel-m-Lelel-reMotel-yexet bh atiatem-loh'Z-1ahe-1e[-t-m 


End separate tapping costs Shakeproof Thread-Cutting Screws cut perfectly mated 
threads Available in three styles for metals, die-castings and plastics Can 
be removed and re-used Extra strength due to heat treating Available 
In all standard head styles, pre-assembled as Sems, and 


In many special application designs as shown above. 


Write for Sample kit: containing Shokeptoof 


SFi 


DIVISION OF CANADA 
67 SCARSDALE ROAD +: DON MILLS, ONTARIO 


ILLINOIS TOOLS LTD. 





% 
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THE NEW “BELL RANGER” 
HELICOPTER USES HEIM 
UNIBAL ROD ENDS 


Model 47-J is the latest helicopter to be introduced to the 
commercial market by Bell Helicopter Corp., and has been 
named the Bell Ranger. It is a four-place, executive type 
machine with a deluxe interior or a series of quick-change 
cabin arrangements for cargo, litter, and internal hoist con- 
figurations. 

HEIM Unibal Rod Ends were chosen for the linkages in 
the carburetor heat and mixture control installations, and 
in the main rotor stabilizer bar assembly. The rods link 
hydraulic dampers to the bar, which provides exceptional 
stability to the flight characteristics of Bell helicopters, acting 
like a gyroscope and, through mixing levers, keeps the rotor 
plane of rotation in its pre-established flight path. 


THE HEIM Bacba is the spherical bearing 


which corrects misalignment in every direction because of 
the universal movement of the ball — Reduces friction and 
lost motion in linkages — Eliminates the effects of vibration 
— Lowers assembly costs because of its quick and easy instal- 


lation — Carries heavier loads. 


Perhaps Heim can help solve — or simplify — your 
RM BEARINGS — < linkage problems. Feel free to write. Be sure each engi- 
CANADA LTD. neering and purchasing department has a Heim catalog. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON 
755 Blvd. des Capucins 1006 Mountain St. 1302 Notre Dame Ave. 375 St. Georges St. 33&50EdwardS!. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave. N. 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 
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It’s the new Torrington line of Vari- 
Basic blower units for central heat- 
ing and air conditioning equipment, 
now in production at all three Tor- 
rington plants. And here is why this 
important product development is 
news. 

1. New quality: Engineering fea- 
tures include the famous Center- 
Lock Airotor wheel design... per- 
manently plastic lubricated Randall 
bearings, with 3-point suspension... 
and spot-welded heavy steel construc- 
tion, superbly finished. 


2. New flexibility: The units are de- 
signed for interchangeability with 
existing standard equipment, and 
Torrington’s marketing policy 
makes these components available 
singly or in combination. 

3.New versatility: These units are 
available in a wide range of sizes de- 
signed to provide maximum vari- 
ability to meet directional-flow 
requirements. 

Your inquiries are invited. For full 
information, talk to Torrington! 








THE TORRINGTON MANUFACTURING COMPANY 


OF CANADA LIMITED 
OAKVILLE. ONTARIO »« TORRINGTON, CONNECTICUT + VAN NUYS; CALIFORNIA 
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Important people who are in the 


Engineering Institute 

At the conclusion of the 71st annual 
meeting of the Engineering Institute of 
Canada at Banff Springs Hotel, Clement 
Matthew Anson of Sydney, N.S. suc- 
ceeded Vernon A. McKillop of London, 
Ontario, as president. Mr. Anson_ is 
vice-president and general manager of 
Dominion Iron & Steel Ltd.; James 
Pender & Co. Ltd.; and Dominion Ship- 
ping Co. Ltd. 


Orenda 


The appointments of Sydney L. Britton 
to the post of Chief Administrative Engi- 
neer and of A. Edwin Caswell to succeed 
him as Chief Projects Engineer have been 
announced by Orenda Engines Ltd. 


Du Pont 


Three appointments to positions of 
supervising engineer in its engineering 
department in Montreal have been an- 
nounced by Du Pont of Canada. These 
appointments are: R. N. Boyd to be 
supervising engineer of design services, 
succeeding the late B. A. Evans; J. O. 
Gage to succeed Mr. Boyd of supervising 
engineer of design for explosives and film 
projects; H. A. Mullins to succeed Mr. 
Gage as supervising engineer of con- 
struction. Mr. Mullins has been pur- 
chasing agent for equipment in the pur- 
chasing and traffic department; he is suc- 
ceeded by T. F. Scott, who was assistant 
purchasing agent for equipment. 


Westinghouse 

The appointment of G. P. Adamson 
as engineering manager for the Canadian 
Westinghouse Co.’s Electronic Division 
has been announced. He was formerly 
manager of Electronic Defense Contracts 
and will now be responsible for all divi- 
sional engineering and research facilities. 


Atlas Steels 

Mr. B. M. Hamilton has been appoint- 
ed Chief Metallurgical Engineer and Dr. 
R. Clark, Manager of Laboratories and 


x 


ANSON 
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news 


Research for Atlas Steels Ltd. Mr. 
Hamilton will direct the company’s 
metallurgical service, process metallurgy 
and market development functions. Dr. 
Clark is now responsible for all labora- 
tory-controlled functions as well as re- 
search, product and process development 
projects. 


Linde 

The appointment of M. D. E. Robin- 
son, P.Eng., as Assistant Manager, Engi- 
neering, Linde Air Products Co., has been 
announced. Prior to his present appoint- 
ment he Manager, Engineering 
Service, Western District. 


was 


Dominion Structural 

Dominion Structural Steel Ltd., one of 
the Canada Iron Group, announces the 
appointment of Mr. D. D. Currie, 
B.A.Sc., P.Eng., as sales manager of the 
company’s Crane division. Prior to join- 
ing Dominion Structural, Mr. Currie was 
with Alcan. 


Liquid Air 

Russell A. Dunn has appointed 
vice-president in charge of sales for 
Canadian Liquid Air Co. Ltd. Mr. Dunn, 
who is a metallurgist, has been with the 
company since 1939. 


been 


Stelco 

The American Iron & Steel Institute 
Medal was awarded May 22 to A. F. 
Mohri, Chief Metallurgist, The Steel Co. 
of Canada, at the 65th general meeting 
of the Institute in New York. He re- 
ceived the award from Benjamin F. 
Fairless, president of the Institute. 

Mr. Mohri won the medal for the ex- 
cellence of his paper, “Metallurgical 
Aspects in the Design and Operation of 
a New Continuous Annealing Line.” 


CGE 

Department heads of Electrical and 
Mechanical Engineering Faculties at thir- 
teen Canadian universities recently met 
in Peterborough at an engineering profes- 


HAMILTON 


sors conference arranged by CGE. The 
professors were invited to the conference 
in order that they might gain an appre- 
ciation of quality of engineering being 
carried on in the Canadian electrical in- 
dustry. Events on the conference pro- 
gram included an engineering symposium 
in which recent developments in motors 
and generators, switch gear and industry 
control, power transformers, electronic 
equipment and general applied research 
were discussed. Among the 23 professors 
attending the conference were representa- 
tives of the University of Ottawa and the 
University of Western Ontario which will 
graduate electrical and mechanical engi- 
neers courses for the first time next year. 


pe 
ADAMSON MASON 
Westinghouse 
Vv. V. Mason has been appointed man- 
ager of the Westinghouse 
Atomic Energy Division at Hamilton, 
following the resignation of John D. 
Houlding. He was formerly engineering 
manager for the Atomic Energy Division. 


Canadian 


Alloy Metal Sales 

A. Harry Galley has been elected presi- 
dent of Alloy Metal Sales, succeeding 
Mr. Near in this position. Mr. Galley 
was the first sales manager of Alloy 
Metal Sales Ltd. and was elected vice- 
president in January 1943 and a director 
in March 1947. 


RETMA 

On June 21, Canadian Electronic 
Manufacturers elected W. H. Jeffery as 
president of the Radio Electronics Tele- 
vision Manufacturers Association of Can- 
ada at their 28th Annual Meeting. Mr. 
Jeffery is vice-president and _ general 
manager of Philco Corp. and has been 
in the Canadian electronics industry for 
nearly 30 years. 


MULLINS ROBINSON 
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Salute to the Aircraft Industry 


*)’ WORLD ORGANIZAT 
CANADIAN COMPANY 
LIMITED 
HEAD OFFICE AND MANUFACTURING DIVISION, 2201 EGLINTON AVENUE EAST, SCARBORO, ONTARIO 
DISTRICT OFFICES COAST TO COAST 








CRITICAL AREA 
Tensile Yield % Elong. (1 in.) 
38,700 29,500 9.0 


CRITICAL AREA 
Tensile Yield % Elong. (1 in.) 
40,600 30,100 11.0 


CRITICAL AREA NON-CRITICAL AREA 
Tensile Yield % Elong. (1 in.) Tensile Yield % Elong. (1 in.) 
42,100 30,100 12.0 38,800 30,000 5.0 


Even in non-critical areas, no part of a casting has less than 33,000 psi tensile, 27,000 psi yield. 


Aluminum castings that are stronger 


Modern aircraft need castings light and strong. These fill the bill 


Ductaluminum 356 castings (manufactured by Amer- 
ican Brake Shoe Company) provide the higher strength 
desired by the aircraft industry for structural members 
and control assemblies. They are produced in two 
strength levels (356T and 356S) with guaranteed min- 
imum mechanical properties in critical areas of the 
actual castings specified by the designer. 

Even in non-critical areas, no part of a casting has 
less than 33,000 psi tensile, 27,000 psi yield and 3% 
elongation (36,000 psi, 32,000 psi and 2% elongation 
for the higher strength grade). 
= i : These strength levels are far above those required by 
poco tht oe A HH Federal Specification QQ-A-601 a (see table of physical 
castings submitted by : properties). Comparison of static test results by one air- 
‘nat rarer HH tte frame builder between Ductaluminum 356T and com- 

re oO — mercial 356-T6 castings of identical shape showed the 
former to be on the average 63% stronger. 

Production of castings with these high levels of 
strength in every casting in each lot is a major advance 


Bending Fatigue Curves for Aluminum Alloy Sand Castings 



































Maximum Bending Stress (psi) 
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Ductaluminum is compared to other alloys. 





High 


beyond accepted industrial practice. The aircraft struc- 
tures engineer may now obtain high strength aluminum 
castings with the knowledge that anticipated mechan- 
ical properties will be achieved in every part he receives. 

The dependably high mechanical properties of Duc- 
taluminum 356 castings are the result of exceptionally 
close metallurgical control, special melting and foundry 
techniques, and a rigorous inspection program. Better 
methods of casting aluminum have been developed from 
Brake Shoe’s intensive research into the production of 
high strength aluminum castings for aircraft. 


mechanical properties of Ductaluminum castings 


result from exceptionally close metallurgical control. 


The castings are produced to the basic analysis for 
aluminum alloy 356-T6. To achieve the desired mechan- 
ical properties, alloying elements have been confined to 
a narrower range than that required by commercial or 
military specifications. Careful control of alloy ingre- 
dients and alloy balance has given a more complete 
control of the metallurgical structure. 

Many of the causes of low mechanical properties in 
aluminum castings have been eliminated through im- 
proved control of the casting process. Stringent control 
of degassing ensures the effectiveness of this operation. 





Guaranteed Analysis (QQ-A-601a-3) 
Mg Si Cu Fe 
0.20 to 0.40 6.5 to 7.5 0.20 max 0.50 max 
Guaranteed minimum mechanical properties: 
(For sections 1 in. or under and for castings under 30 Ib) 








Ductaluminum 356T Designated high stress areas in castings 
Minimum in any other area in castings 


Ductaluminum 356S Designated high stress areas in castings 


Minimum in any other area in castings 
QQ-A-601-3 Separately cast test bars 
From castings — average 


Typical mechanical properties: 
Ductaluminum 356T In castings 
Ductaluminum 356S_ In castings 


Sand, in test bars 
Permanent mold, in test bars 


Industry typical 


Specifications: 
AMS 
4217A 


SAE 
323 


FEDERAL 
QQ-A-601-3 





Mn Zn Ti Al 
0.30 max 0.30 max 0.20 max Remainder 


UTS YS 
38,000 
33,000 


(Elongation (on 2 in.) 
28,000 6.0 
27,000 3.0 


42,000 
36,000 


35,000 3.0 
32,000 2.0 


30,000 
22,500 


20,000 3.0 
15,000 0.75 


UTS Ys 
40,000 


(Elongation (on 2 in.) 
30,000 8.0 
44,000 37,000 5.0 


33,000 
40,000 


24,000 4.0 
27,000 5.0 


ASTM 
B 26-55T 


A.F.-NAVY AIR 
AN-A-39 
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COUPLING NUT 





1. Exploded view of MS flareless tube fitting shows 
great simplicity of these precision fluid couplings. 





Fluid couplings are tougher than ever 


Extremes in pressure, temperature and vibration face their designers 


By Todd McCartney parker aircraFT co. 


The principles still apply Coupling of hydraulic circuits and components has 
reached a point where it is no longer possible to select 
Although the flareless fittings discussed or specify hydraulic fittings as common pieces of hard- 
here are primarily for aircraft, the basic ware, Demands of extreme operating conditions (which 
design criteria and engineering recom- today are becoming standard requirements) have necessi- 
tated the development of a precision fitting that can be 
es : ia adapted to these extremes at a reasonable cost from the 
er to find a practical use and application standpoint of field use, maintenance and replacement as 
for them in future hydraulic circuits. well as initial cost. 


mendations will help the machine design- 


These extreme requirements (high temperature, high 
pressure and severe vibration) are now a reality to the 
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COMPONE 


TUBE BOTTOMED IN FITTING 




















AS THEY GO TOGETHER 


ee 





NT PARTS 


SLEEVE HEAD 
GRIPS TUBE 














ASSEMBLED CONNECTION 


2. Parts are aligned, the tubing bottoms and, finally, the sleeve is bowed and seals against the connector. 


The weight-saving properties of these new flareless fittings are two-fold 


Fluid couplings continued 


hydraulic circuit designer. Where a few short years ago, 
maximums of pressure and temperature were around 
1,500 psi and 165 F, designers must now think in terms 
of 3,000 psi and 275 F. Furthermore, extensive devel- 
opment work is presently under way to bring these 
values up to 5,000 psi and 400 or 600 plus F, and per- 
haps still higher. 

It has long been evident that the old AN flared 
hydraulic fitting would eventually have to be replaced, 
since it was originally designed when hydraulic circuit 
coupling demands were relatively low. Of all the pos- 
sible replacements tested, the MS flareless fitting pre- 
sents to the designer the best qualities, in answer not 
only to today’s requirements, but also to the demands 
of the foreseeable future. The flareless fitting has been 
fully developed and experimentally tested over a period 
of time and has just recently been used on production 
basis quantities on some of the latest and most modern 
aircraft (such as the Lockheed F-104). Production use 
of this fitting has been so successful that some users 
claim they have never had such “leak-proof” fluid con- 
trol systems. 

MS flareless fittings consist of three basic parts: the 
connector, the nut and the sleeve (fig. 1). Combining 
resilient properties with a hardened cutting edge, the 
steel sleeve is the most critical fitting part. In order to 
obtain an effective seal, the sleeve must be machined 
and heat-treated within close tolerances. When the flare- 
less fitting is assembled, the nut forces the sleeve pilot 
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against the internal cone surface of the connector (fig. 
2). As the nut advances, the cutting edge is pressed 
inward, “biting” into the tube to provide a firm grip. At 
the same time, the difference between the sleeve head 
angle and the nut angle compresses the head portion of 
the sleeve against the tube. With a compression force at 
the bite point of the sleeve, tightening of the nut swells 
or bows the sleeve outward. This does two things: the 
bowed portion of the sleeve contacts the cone surface to 
form the actual seal line; the resilient property of the 
sleeve makes it act as a spring-washer to keep the nut 
and tube tight during severe vibration or pressure pulsa- 
tions. In order to have the hard cutting edge and the 
resilience necessary, the steel sleeve is case-hardened to 
a depth of 0.0015 to 0.0019 in. for hard surfaces with 
the soft ductile core. 

In assembly of the flareless fitting, as the sleeve 
moves into the internal cone of the connector, the line 
of contact shortens and the unit pressure on it increases 
to produce a better seal. The AN-type flared fitting, on 
the other hand (though also having essentially a line 
seal), has three surfaces that must be controlled. These 
have a considerably longer and constant-length line of 
contact. These surfaces are the nose, block and flare, 
which must all be smooth, straight and concentric to 
obtain a good seal. In addition to other problems con- 
cerning flared fitting service life, these conditions are 
extremely difficult to control, giving rise to leakages 
during extended and severe operation. 

In operation, the flareless fitting supports the tube at 
the point where the sleeve head grips the tube, at the 
bottoming point of the connector, and at the bite point. 
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Three-point gripping resists vibration and pressure pulsa- 
tion loads developed in continuously operating hydraulic 
systems. This additional support presents a consider- 
able advantage over the flared-type fitting, which often 
fails at the base of the flare under severe vibrations be- 
cause of one-point, cantilever loading (fig. 3). Vibration 
tests show the advantage of the three-point loading of 
the flareless fitting as opposed to the one-point loading 
of the flared fitting, the former having a life of from 
5 to 10 times that of the latter. 

In order to have the connector portion of the fitting 
completely interchangeable, Parker Aircraft Co. 
(through engineering co-ordination with airframe manu- 
facturers) has pioneered in establishing strict controls to 
be maintained in manufacturing all three of the fitting 
parts, especially the sleeve and the connector. Connec- 
tors (such as adapters, unions, elbows and tees) all have 
external threads and an internal cone surface. A straight, 
counterbored section at the base of the cone guides the 
inserted tube until it reaches the seat. 

Through the combined efforts of the users and manu- 
facturers of the flareless fitting (they have worked 
closely together on the development of these fittings for 
production use) it was determined that the dimension 
from the bottoming point of the connector to the sealing 
point on the cone surface is the most critical dimension 
with respect to interchangeability. When this dimension 
is held within close tolerance, the connectors are com- 
pletely interchangeable, a necessity from the standpoint 
of mass production. 

There are two weight-saving advantages of the flare- 
less fitting. Since there is no actual work performed on 
the tube (such as flaring), it is possible to specify the use 
of % to % hard stainless steel tubing. This has a con- 
siderably higher strength-to-weight ratio than the alumi- 
num alloys generally used. This stainless steel tubing 
can be used with flared type fittings, but it is usually 
necessary to heat-treat the end of the tube before it can 
be flared. This presents a definite problem with respect 
to field repairs, as well as complicating production appli- 
cation. An additional weight-saving feature of the flare- 
less fitting over the flared fitting results from the fact 
that aluminum instead of steel connectors and nuts can 
be used. This is possible because a successful seal is not 
dependent upon these two parts compressing the tube 
between them, as is the case with flared-type fittings. 

All MS flareless fittings parts (except the sleeve) can 
be fabricated from almost any material the designer 
cares to choose. For example, titanium fittings are avail- 
able for high temperature application. Sleeves, however, 
are made only in steel (or stainless steel) to provide the 
required cutting edge and resilient properties. The 
method which the designer should use for formulating 
part numbers for MS flareless fittings is the same as 
that for AN flared tube fitting. 


Design recommendations 


In the actual circuit layout design, the tube centreline 
should always be in line with the centreline of the con- 
nector and should be aligned in such a way that the tube 
will not have to be forced into position during assembly. 
If the tube configuration is misaligned, it becomes pre- 
stressed after installation, and may leak or fail com- 
pletely during operation. 

When specifying new precision parts (such as this 
MS flareless fitting) it is particularly important to include 
some necessary assembly requirements for correct use. 
The end of the tube (to which the fitting is to be applied) 
should be reasonably square and have no external 
scratches or dents near it. Any external distortion or 
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Flareless Fitting 


Load point 























Load point 


Flared Fitting 


One-point cantilever loading, 




















Failure point 


3. A comparison is drawn between the old flared type 
of fitting (below) and the newer flareless fitting. 


cuts near the end of the tube may result in leakage by 
the sleeve. All burrs and sharp edges are to be removed 
from the inside and outside of the tube end, though 
there should be no appreciable chamfer. 

Another important point for designers to note is 
that they should make clear to the assembly department 
what type of medium will pass through the tubes. This 
is necessary to keep the system clear of impurities, and 
in the case of oxygen, avoid the hazard of possible ex- 
plosion during operation. 

A group of reducer tube fittings (specified with the 
prefix ER rather than MS) is also available to the engi- 
neer, designed specifically to assist him in simplifying 
and reducing the number of potential circuit “leak- 
points.” These fittings can be used wherever changes 
in tube size are necessary or desirable. Reducer fittings 
are available for specification in all sizes of ten different 
shapes. 

So successful has the MS flareless fitting been in 
production use that the U. S. military services have 
adopted it as standard on all future aircraft. Likewise, 
most of the commercial airlines (just a few months ago) 
endorsed the use of MS flareless fittings on all aircraft. 
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Plastics at war 
When our Editor visited the Society of the Plastics 
Industry at their 15th Annual Convention and Exhibit 
in Ottawa in April this photo caught his attention. 
It shows a 3.5 in. twin naval gun which makes use of 
plastics industry products in its weathershield. (200) 


Eighi in the hand 


Pride and joy of the CNR is their double-decked auto 
transporter. The car is the largest freight unit in 
service in North America and carries eight autos on 
its two decks. Loading and unloading under their own 
power, the automobiles run over special ramps. (202) 


Perfect for pool 


The surface plate at Orenda is flat to 7/10000 of an 
inch—all 72 sq. ft. of it. Made from a whopping slab 
of granite (12 x 6 x 2 ft.), it tips the scales at a 
hefty 15 tons and is being used to check large jigs, 
fixtures and test equipment on the new Iroquois. (204) 
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Follow that ball! 
Time was when you played golf for the exercise that 
the walking gave (so you told your wife). With this 
“Diplomat” golf car you need kid yourself no longer. 
Electric motor whirring you should lick any footsore 
fool to your true goal — that nineteenth hole. (201) 





Tail engine 
Orenda mounted their Iroquois pod in this odd place 
on the flying test-bed B-47 for several reasons. It 
eliminated damage from the engine tailcone, offered 
easier access for ground maintenance and allowed the 
engine almost undisturbed airflow at the intake. (203) 


Insulating a reactor 


To insulate a reactor shell the AEC used Foameglas, a 
non-fibrous, sealed, cellular glass structure. Studs were 
welded to the steel surface and 3 in. thick pads of 
Foamglas impaled on the studs after being buttered 
with mastic. Spring clips hold the blocks firm. (205) 
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Some modern designs 
making news today 


Yo-ho Silver! 


Rocking-horse rodeo pundits have a new mount bucking 
them around the nursery. The pony, fitted out with a 
Mexican saddle, is one of the fanciest hollow rubber 
products ever moulded in one piece. A bucking motion 
is by steel springs. Piggy-bank bandits beware! (206) 


Appetite for aluminum 


Slicing 2 in. aluminum slab is a piece of cake for the 
big saw designed for Avro. The saw cuts rough shapes 
into 3000 Ib. slabs which are then fed to the big skin 
mill which eats out one-piece skins and stringers of 
only 300 lb. The saw handles slabs 5% ft by 19 ft. (208) 


i” 


Mostest in the leastest 


How’s this for versatility? The unit shown “includes 
a baking . . . broiling oven combined, a warming oven, 
a refrigerator unit (5 cu. ft.), 3 sealed-type cooking 
elements and a Stainless steel sink and faucets. The 
unit (which is only 4 ft. wide) is CSA approved. (207) 


FORESIGHT COCKING HANDLE 


TRIGGER MECHANISM 


Stirling replaces Sten 


The Stirling sub-machine-gun (formerly the Patchett) 
has been adopted by the Canadian Army to replace the 
Sten. This 9mm. automatic and single shot weapon is a 
simple gun which can be mastered fast. It weighs 6 lbs. 
and uses the same bayonet as the new FN rifles. (209) 


Performance on tape 


This performance recorder applies 
the automation principle to oper- 
ational recordings on heavy plant 
and machine tools. Management 
has flow of relevant data. (210) 
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Mining teeth 
With a set of teeth like this we'd 
have no difficulty with those nuts 
at Christmas. This is the business 
end of a diamond drill bit and has 
hundreds of stones set in it. (211) 


Reactor model 


This plastic model of the Belgian 
11,500 kw. thermal reactor has 
been made by Westinghouse. Scal- 
ed down to one sixth, its 512 parts 
match those of real reactor. (212) 
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Clad metals 





Clad metals conserve expensive alloys 


These metals can also increase overall strength and speed-up welding 


By John Woodward 


METALS & CONTROLS CORP. 


Both ferrous and non-ferrous base metals can now be 
molecularly bonded (without brazing alloys or other 
intermediate agents) to practically any malleable metal. 

These clad metals provide a new group of engin- 
eering materials, combining desirable engineering pro- 
perties, many of which are not available in single 
metals. Clad ferrous metals can be used to conserve 
critical alloys; lower manufacturing cost; increase over- 
all strength; and facilitate welding. 

Clad metals consist of two (or more) single metals 
inseparably bonded (usually under heat and pressure) 
to provide a material with each layer of uniform thick- 
ness. Perhaps one of the most useful clad metal groups 
is the ferrous clad materials. Some of the ferrous clad 
metals commercially available today include:— Alu- 
minum clad low carbon steel; aluminum—low carbon 
steel—nickel; nickel—low carbon steel—nickel; gilding 
metal clad steel; stainless clad copper; stainless clad 
low carbon steel; aluminum bearing alloy clad steel; 
copper clad hardenable carbon steel; other clad steel 
materials; brazing alloys clad on stainless. 
Aluminum clad low carbon steel. Combines the surface 
characteristics of aluminum with the physical and me- 
chanical properties of steel and frequently replaces other 


“The clad metals provide a new group of materials combining desirable 


Steel-clad copper is well suited to cooking utensils. 
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materials because of its well proved heat-reflective and 
heat-resistant properties, and its ability to resist cor- 
rosion at elevated temperatures. Heat exchanger tubes, 
liners and component parts for space heaters, water 
heaters, ranges, aircraft fire-walls and toaster inner parts 
are a few typical applications. The material is well suited 
for applications requiring an aluminum surface to resist 
atmospheric corrosion and a steel backing to provide 
sufficient strength to allow substantial reduction in the 
guage of material required. 

Aluminum clad low carbon steel strips are also used 
to replace pure nickel in many electron tubes. This ma- 
terial compares favourably with pure nickel for many 
electron tube parts; it is also cheaper. It is more eco- 
nomical than nickel and its lower density gives over 20% 
more parts per Ib. Further cost reduction is obtained 
by eliminating the carbonizing operation required on 
some nickel parts. This clad material is supplied with 
a matte finish that provides maximum radiation prop- 
erties after parts are “blackened” by firing. The radia- 
tion coefficient of the blackened material is about 85% 
that of a black body. 

Aluminum—low carbon steel—nickel. For some elec- 
tronic tube parts the requirements call for a thin nickel 
layer on one side of the material. This material is a 
low carbon steel with 10% cladding of aluminum on 
one side and 10% nickel on the other. Another elec- 
tronic application is a small can, such as is used to en- 


Current-carrying springs in copper-clad carbon steel. 
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close transistors and other parts in electronic devices. 
The aluminum layer provides a corrosion-resistant sur- 
face; the nickel, a surface suitable for soft soldering. 
Nickel—low carbon steel—nickel. Another ferrous base 
metal combination has a thin nickel layer on both sides. 
Primary uses for this material are found in the radio 
industry for tube parts, and by transistor manufacturers 
for nickel tabs. 

Gilding metal clad steel. Clad steel bullet jackets have 
replaced solid gilding metal (90% copper, 10% zinc 
alloy) and solid cupro-nickel (80% copper, 20% nickel 
alloy) jackets, thus making available large tonnages of 
copper, zinc and critical nickel for other purposes. For 
this application, gilding metal is clad to both sides of 
a steel core. Several steel companies have produced this 
clad metal for small-arms ammunition. Present clad 
ingots of 2,000 to 3,000 lb. permit high yield of usable 
material in fabrication. Processes for separating the steel 
and copper alloy cladding permit salvage of steel and 
copper from the scrap. 

Stainless clad copper. Stainless clad copper combines the 
high thermal conductivity of copper with the high tem- 
perature and corrosion resistance of stainless. The ther- 
mal conductivity of solid stainless is one of the poorest 
of all constructional metals, although the high tempera- 
ture and corrosion-resistance properties are good. Stain- 
less clad copper possesses a much higher thermal con- 
ductivity than solid stainless and eliminates the forma- 
tion of hot spots at the point of heat concentration. 
Tests have shown that 25/50/25 thickness ratio of 
double-clad stainless on copper provides an apparent 
lateral conductivity higher than solid copper. This point 
is explained by the fact that the stainless cladding is a 
partial heat insulator. The heat is therefore unable to 
dissipate as rapidly as it does with solid copper. Cook- 
ing utensils, cooling plates, fins for space heaters and 
heat exchanger devices of various types are typical ap- 
plications where stainless clad copper is desirable for 
uniform heat transfer. In other applications (such as 
jet engine or gas turbine components, exhaust mani- 
folds and similar parts) the copper core is necessary to 
to increase lateral heat flow and prevent hot spot for- 
mations that might cause cracking or buckling. 
Stainless clad low carbon steel. This is a low cost com- 
bination used in applications requiring the corrosion 
resistance of stainless steel. In cook ware, for example, 
the iron core is better and cheaper than solid stainless. 


High temperature heat exchanger in steel-clad copper. 
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Aluminum bearing alloy clad steel. There are some bear- 
ing applications where an aluminum bearing alloy is 
desirable but its low strength has made it unsatisfac- 
tory. Automotive bearing applications (thrust washers, 
bushings and split bushings) are one such group. A new 
clad metal consisting of aluminum bearing alloy clad 
to a steel backing metal provides the required strength 
and fatigue resistance and yet maintains the aluminum 
alloy properties on the bearing surface. 
Copper clad hardenable carbon steel. Copper clad to 
one (or both) sides of hardenable carbon steel is one 
of the latest composite metals put into production for 
spring applications. This material compares with beryl- 
lium copper in many respects, but with somewhat lower 
fatigue resistance. The main advantage is its lower cost. 
The electrical conductivity of copper clad harden- 
able steel depends principally on the thickness of the 
copper-cladding. Ratios of thickness for the copper 
double clad on hardenable steel can be produced to 
offer higher electrical conductivity than beryllium cop- 
per when the same overall thickness of materials is 
compared. Also, the stiffness is higher for copper-clad 
hardenable steel than for beryllium copper. Typical ap- 
plications are fuse clips, thin blade or spiral type springs 
and clips used for electrical connectors not subjected 
to frequent arcing. In other applications (such as pen 
and pencil clips) the thin layer of copper provides a 
good surface for decorative electroplated finishes. In 
these instances, the thickness of the copper cladding 
layer need only be as thick as 5% of the overall thick- 
ness of the material. 


Further examples 


Other clad metal materials. Zirconium, titanium, tanta- 
lum and other similar rare metals are characterized by 
excellent corrosion-resistance, a high melting point, light 
weight and other properties that make them preferable 
for specific applications. Their use has been limited, 
however, because of high cost and the difficulty of 
joining them. Some precious metals clad to steel are 
still in the development stage. Titanium clad steel, for 
example, has only been fabricated in small experimental 
amounts. A composite, consisting of the rare metal 
bonded to a common base metal, provides a material 
that preserves the surface qualities of the rare metal, 
lowers the over-all cost. 

Platinum, gold, silver and their alloys clad to less 


Continued on page 62 


engineering properties — many of them can’t be found in single metals” 


Contacts improved by cladding with weldable backing. 
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In utility layout, Caribou has folding seats for 27. 


This transport 


is really versatile 


This aerial quick-change artist is 


Canadian designed and manufactured 


The DHC Caribou twin-engined transport is the most 
recent development of de Havilland Aircraft of Canada 
Limited. Designed primarily to serve as an army aircraft 
for close military support in forward areas, it should 
also prove invaluable to civilian operators working out 
of limited areas. The short take-off and landing dis- 
tances (characteristic of all their designs) is retained in 
the DHC-4, even though the load-carrying capacity may 
vary from 5,000 to 7,300 Ib. The take-off and landing 
runs to clear a 50-ft obstacle in zero wind conditions 
will be approximately 700 ft. The range of the aircraft 
will be about 1,200 statute miles. 

The 3-view layout spotlights a number of important 
features of this new light cargo transport. 

Predominant is the high cockpit which affords clear, 
all-round unobstructed visibility for the crew. The up- 
sweep to the tail section helps unloading and the high- 
set tailplane allows for the safe, fast air-drop of men 
or supplies. 

When used for vehicle transport the Caribou is de- 
signed to carry two jeeps. The swing-down ramp at the 
rear of the fuselage allows the cargo to be loaded and 
unloaded in the minimum space of time. 

Motor transport or troops are ready to go into action 
as soon as the aircraft arrives at its destination. 

A variety of internal configurations will be avail- 
able in the Caribou for cargo or passengers. It will have 
accommodation for 27 passengers (and the crew). This 
will make it suitable for low ton-mile operating costs 
for airline or feeder line operations. 

The structure is a conventional one, capable of ab- 
sorbing a maximum of rough treatment with a minimum 
of field maintenance. 

The aerodynamic features that give the aircraft its 
short field performance and low-speed handling quali- 
ties are a logical extension of those developed in the 
Beaver and the Otter. The high performance claim for 




















Performance (with Pratt & Whitney R-2000-D5) 
Take-off rating at sea-level 

(static) 1450 bhp at 2700 rpm 
Take-off static thrust .... 5800 Ib. 
Max. continuous power .. 1200 bhp at 2500 rpm 


Other data 

Wing area 

Span 

Aspect ratio 

Weight empty 14500 Ib. 
Design gross weight 24000 Ib. 


Take-off and landing Zero 10 mph 
(short field technique) Wind head wind 
Take-off ground run .. (ft) 450 330 
Total take-off distance 

to clear 50-ft. obstacle (ft) 


Landing ground run 
(dry concrete surface) (ft) 
Total landing distance 
from 50-ft. obstacle .. (ft) 


Cruising power 2 x 750 bhp (auto-lean mixture) 
Cruising speed 185 mph TAS at 7,500 ft. 
Stalling Speed (flaps landing) .... 59 mph EAS 


Payload-range (freighter) 

For 200 statute miles, payload = 7320 Ib 
400 statute miles, = 6700 lb 
600 statute miles, payload 6000 Ib 


the aircraft is therefore based on known quantities. * stones 
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Sleeve bearings 





How are sleeve bearings designed for 


optimum performance? 


The challenge of making sleeve bearings for modern engines is tough 


but manufacturers accept as routine problems once thought insoluble 


By T. J. Maloney  cievireim. 


HOW THE SLEEVE BEARING STARTED 


Some 5,000 years ago, shortly after the inven- Early engines ran on cast-in-place, hand scraped main 
tion of the wheel, the sleeve bearing came into and connecting rod bearings, while most cam shafts 
existence. The first important bench mark was operated directly in a cast iron housing. Some of the 
established in 1839 when Isaac Babbitt obtained mere (ape Sage used babbitted bronze insert 
a patent on a tin-base alloy, as a result of which bearings for the camshaft, but such a design was too 
his name has become the generic term for all costly for most engines. However, steel backed babbitt 
“white metal” bearing alloys. Numerous as- bearings were centrifugally cast, the installation simpli- 
saults have been launched against Babbitt’s fied and soon all camshafts were running in bearings. 
original alloy, and yet today it stands as one The first insert crankshaft bearings in automotive 
of the finest materials available for many ap- engines were bronze backed babbitt, but it became evi- 
plications. However, as modern engines em- dent that bearing failures were caused by fatigue of the 
barked on the never-ending spiral of higher hp bronze backs when heavy load conditions were encoun- 
and longer life (with less weight in less space), tered. It was natural to turn to the steel backed bearing 
the requirements for satisfactory bearing per- material being used for camshafts and this proved to 
formance have been continually increased. be the answer to the problem. Instead of centrifugally 

The original concept of a bearing involved cast shells, a continuous strip casting process was de- 
two factors: that of a low friction element plus veloped, and the basis of current bearing technology was 
a fuse or safety factor. It was obviously cheap- available. It was the task of the bearing engineer to re- 
er to replace a bearing than a crankshaft, and a duce much of the art and mystery of the early days to 
bearing which failed would have been consid- theory and practice which would be satisfactory today. 
ered to have functioned well if it saved more At one time, the selection of an appropriate PV fac- 
expensive components from damage. tor was considered an adequate solution of a bearing 

The bearing of today must withstand higher problem. This was an attempt to apply the principles of 
loads at increased intervals, higher operating dry friction power loss to oily surfaces in which there 
temperature, must absorb more dirt and ab- was partial metal to metal contact. The product of the 
rasive particles, must withstand the attack of unit pressure P and the rubbing velocity V was then 
corrosive acids and must absorb manufacturing a measure of the power loss, which was assumed to be 
tolerances by being able to: conform to the proportional to wear. However, in a well-designed and 
shaft. It must also be of simple design, easy to properly operating bearing we know that metal to metal 
install, capable of being mass-produced to rigid contact occurs only at the beginning (or end) of oper- 
tolerances and still priced to sell. This challenge ation, and the performance cannot be predicted by such 
has been well met by the bearing manufac- a simple relationship as PV = K. 
turers of today, who accept, as routine, prob- : In order to insure satisfactory bearings, the follow- 
lems that would have been considered impos- # ing steps should be covered by the designers and the 
sible not too many years ago. = manufacturers. 

: @ Determine the bearing loads 
= @ Determine the bearing material 


ee ENS @ Make a lubrication study 


DESIGN ENGINEERING AUGUST: 1957 




















GAS PRESSURE -LBS. PER SQ IN 


120 150 
CRANK ANGLE - DEGREES 
TYPICAL GAS-PRESSURE DIAGRAM FOR DETERMINING BEARING LOADS 


1. Gas loads can be determined from this diagram. 


« 
ROD_DIAGRAM-HIGH SPEED 
MAX. UNIT LOAD ~1720 PS} 





2a and 2b. Bearing loadings at low and high speed. 


¥-8 ENGINE 
MAIN BEARING LOAD DIAGRAM 
RESULTANT GAS ANO INERTIA LOADS 





3. Typical bearing load diagram for a V8 engine. 


MAN SRG LOAD DIAGRAM MAIN BRIG LOAD DIAGRAM 
4000 RPM -NO COUNTERWEIGHT 4000 RPM- COUNTERWEIGHTED 


ian Gina ts BE 


4. Crankshaft unbalanced and partially balanced. 








Make sample bearings 

Study the bearing assembly 

Conduct dynamometer tests and evaluate results 
Study the results of field tests 

Modify the design if necessary 

The first step in the design of bearings for a new 
engine involves the determination of the loads on the 
crank pin. These loads are the vector sum of the loads 
resulting from the combustion of gas in the cylinder, 
and the inertia forces developed by the rotating and 
oscillating members. The gas loads are determined from 
the familiar indicator diagram shown in fig 1, wherein 
gas pressure is plotted against piston displacement. The 
inertia forces vary with the speed of the engine, and are 
calculated from the weights of the reciprocating parts 
and the unbalanced rotating weights. The sum of all 
the forces is then plotted, as in fig 2. Since the mag- 
nitude of the inertia forces varies widely with speed, it 
is necessary to develop diagrams over a range of engine 
speeds. Fig 2(a) illustrates the rod bearing loading 
which occurs at full throttle and low speed, a condition 
encountered in trucks or tractors operating under a 
“lugging” condition. The maximum unit loading is 
2,750 psi on the rod half of the bearing, and since 
engine speed is low, the oil supply is usually not ade- 
quate for proper cooling. 

Fig 2(b) is drawn for the same engine operating at 
high speed. The inertia forces become dominant, and 
the shape of the diagram is entirely different from fig 
2(a). The maximum loading is reduced to 1,720 psi. 
and its location moves to the cap half of the bearing. 
If this engine were limited to passenger car application 
(where high speed conditions exist most of the time) 
it would operate satisfactorily with micro-babbitt bear- 
ings. If the engine had to be used in trucks or tractors, 
it would be necessary to use heavy duty bearings to 
handle the 2,750 psi loading shown in fig 2(a). 

Main bearings. With the rod bearing loads computed 
(and knowing the unbalanced weights on the crankshaft, 
the distance between bearings and the firing order), it 
is possible to calculate the main bearing loads. Fig 3 is 
typical of the main bearing diagrams in a V-8 engine. 


HERE’S HOW THE BEARINGS PERFORM 


Lead Babbitt. Excellent seizure resistance, deform- 
ability and ability to imbed. Fair resistance to cor- 
rosion and fatigue. Should not be used over 250F 
for best results. 

Tin Babbitt. Excellent seizure resistance, deform- 
ability, imbeddability and corrosion resistance. Har- 
der than lead babbitt at room temperature, but 
softens rapidly as temperature exceeds 250F. 

Leaded Bronze. Excellent load carrying capacity, 
but poor surface behavior and corrosion resistance 
in comparison with the babbitts. 

Aluminum Alloys. Excellent corrosion and fatigue 
resistance, but surface properties are inferior to 
babbitt. Has a tendency to seize on soft shafts. 
High coefficient of expansion adds to design prob- 
lems. 

Silver. Excellent corrosion and fatigue resistance but 
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The magnitude of the load determines the material to 
be used, and the direction of the load influences such 
factors as oil grooves, parting line chamfers, eccentricity 
and spreader grooves. 

Since ‘the inertia loads are greatest at high speed, 
engines designed for use in passenger cars operate at 
lower loads by using balanced crankshafts. The shaft 
should be counterbalanced as much as possible commen- 
surate with stiffness, space limitations and economic 
aspects. The effect is demonstrated in fig 4, which 
shows a comparison of two engines under identical 
conditions. The diagram on the left is for the engine 
with an unbalanced crankshaft and the one on the 
right is for a partially balanced crankshaft. A 50% 
balance has resulted in a 12% reduction in the maxi- 
mum bearing load and a 27% reduction in the mean 
load. 

The shape of the diagram is as important as the 
maximum values obtained from it, as is demonstrated TEMPERATURE VS. FATIGUE LIFE 
in fig 5. The problems caused by this bearing were TIN BASE BABBITT 
the result of load location, rather than the degree of ee ee 
loading. There was a heavy load at the parting line, 
and shaft whip, deflection and thermal distortion were — HRS. AT LOAD 
greater in this bearing than any other in the engine. ai 
All these factors must be considered if a bearing design 
is to be successful, for they influence such items as 
clearance, spreader grooves, chamfers and, of course, 
the rigidity of the bearing housing. 

Bearing material. The bearing material is so related to 

load carrying capacity that when the loads have been 

determined the material may be considered to have 

been specified. Despite years of research, there is still DEGREES - F 

no completely accepted theory as to why some mate- ' i . : 
rials operate as bearings while others do not. 6. Decreasing fatigue life follows overloading. 

Essentially, the use of any material involves a com- 
promise between the following properties which are BEARING LIFE VS BABBITT THICKNESS 
known to contribute to good bearing performance. o eepmmEEe ea 
(1) Seizure resistance. 

Although a bearing generally operates on an oil 
film, there is metal-to-metal contact at the start of 
operation (and at times during operation) and it is 
important that the tendency for the bearing metal to 


5. Result of heavy loading at the parting line. 











g 100 0-200 250 ON 
has surface properties inferior to babbitt. Expensive — 
bearing metal and is generally restricted to aircraft 
engines. A lead-indium plated overlay may be used 
to improve surface properties. 

Tri-metal bearing. A precision overlay of lead-tin- ie 
copper (either cast or plated on leaded bronze or wenk eaamery™ 
aluminum) has resulted in a bearing with the surface ‘at eaeetrT 


MICRO TIN BARE, ......cceceeees 


properties of babbitt and the strength and fatigue 004 BaBEITT 


MICRO LEAD BASE 


resistance of the bronzes or aluminum. The con- ; woos BABBITT 
struction results in a relatively expensive bearing, : ; on eapeo enone 
performing very well in heavy duty applications. : pce aaa 
Moraine 100 (General Motors). This bearing has an 3 cute consraucrier 


intermediate layer of porous sintered copper-nickel ee Sh'ttacto snonse 


7. Effect of babbitt thickness on fatigue life. 


. (CIRCULAR SHAPES ONLY) 
impregnated and overlaid with babbit. Excellent : Bes suven pave wir 
surface properties. Essentially a reinforced thick : ; TRIMETAL, om CRAD-THN 
babbitt with a safety factor for digesting discrepan- : § 


cies in alignment. = : " 


8. Some load carrying capacities in comparison. 


Sees Soa ic 
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BABBITT HARDNESS i BABBITT COMP STRENGTH seize (or to transfer particles to the shaft) be a mini- 
TEMPE Rat VRE TEMPERATURE mum. 
TW BASE BARE — TNBASE Bae (2) Low coefficient of friction. 

Low coefficient of friction is necessary to keep wear 
and friction loss to a minimum. Such material usually 
conveys a feeling of oiliness to the touch. 

(3) Low modulus of elasticity. 

Shaft deflection and misalignment can best be 
assimilated by bearings which conform by plastic defor- 
mation. Also, dirt in the oil will either stay in the 
clearance space and score the shaft, or else be absorbed 
by displacing a like volume of bearing metal. 

(4) Fatigue resistance. 
Due to the nature of the bearing loads, a good 
and 10. Heat reduces fatigue life and hardness. material must withstand alternating stresses without 
premature failure in fatigue. Fatigue life is decreased 
rapidly when material is overloaded or operated at ex- 
00045" VERTICAL RADIAL cessive temperatures, as is shown in fig 6. While most 
CLEARANCE failures are ultimately fatigue, premature failures are 
usually induced by overloading or high operating tem- 
peratures or a combination of the two. 





BRINELL HARDNESS 
COMP. UNIT PRESSURE FOR 5% REO IN LENGTH 


1G au 


TEMP °F 


0004" GREATER y 
CLEARANCE” THAN l/ Other factors 


VERTICAL 
(5) Corrosion resistance. 

Deterioration of oils results in the formation of 
organic acids, and it is important for bearing metals 
to withstand the corrosive attack with a minimum of 
metal loss. Actual mechanical erosion may result from 

ECCENTRIC BEARING oil pressure, or in situations where there is fluctuation 
from high pressure to vacuum in a high impact type 
11. This arrangement allows additional oilflow. loading. 
(6) High melting point. 

Bearing metal should not soften appreciably at the 
operating temperature of the engine. It should be re- 
membered that the actual temperature of the bearing 
face will be considerably higher than measurements 
taken on bearing backs or from the oil sump, since the 
face friction is the generating source of the heat. 
Characteristics of bearing metals. For practical purposes 
we may consider that all modern bearing alloys are 
bonded to a steel back. The discovery that fatigue life 
increased as the babbitt thickness decreased has con- 
tributed more to the load carrying capacity of various 
alloys than any modification of alloy composition. It 
has also influenced the development of the trimetal type 
of construction. Fig 7 shows the effect of babbitt 

ee a, thickness on fatigue life. Properties of some of the 
more common bearing materials are given in the table, 
12. Each half bearing longer than ‘its seat bore. and the relative load carrying capacity of some of these 
materials in fig 8. 
Excessive heat is always detrimental to a bearing, 
since it reduces the fatigue life, hardness and compres- 
oe Sie sive strength (see figs 6, 9, and 10). A lube study must 
BEARING BORE MEASUNED AT RaMNTS 6-8-C-D- therefore be made to determine the conditions necessary 
i to cool the bearing to the desired operating range. 
Knowing the bearing load, length and groove dimen- 
sions, the shaft size and speed, oil sump temperature, 
the grade of oil and the supply pressure, it is possible 
to find reasonable values of the following for various 
clearances. 
@ Effective viscosity 
@ Rate of oil flow 
gE wigs @ Friction torque and accompanying power loss 
be ec em ® Oil film thickness 
Sci wines ao @ Bearing temperature 
Essentially the thicker oil film will result in lower 
bearing temperatures, and hence better performance 
13. Crush effect on the bore of a connecting rod. from the bearings. Moreover, the larger clearances 
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Tolerance that’s finer than a pencil line 


Using silver solder instead of a pencil they can draw to 3/1000 in. 


One of the problems arising from the fine tolerances 
required in modern jet engine manufacture is the spec- 
ific problem of a group of Orenda draftsmen. It is their 
job to make the charts used for checking the tolerances 
on turbine and compressor blades. The measurements 
(and the degree of accuracy required) are finer than the 
naked eye can detect. 

This will be understood when it is realized that a 
pencil draws a line about 6/1000 in. wide and yet 
tolerances of + 3/1000 in. are required on a large 
drawing. 

Working to such measurements requires specialists 
using an extremely accurate steel scale, in conjunction 
with a 10-power magnifying glass. Silver solder is used 
instead of pencil for some of the work because it holds 
line width better. A 40-power glass is used for checking 
the finished product. 

The expansion and contraction of the materials can 
be ignored, even under these accuracy requirements. 

There are many different blade shapes in an engine, 
and a chart is required for each. The shape also varies 
along the length of a blade. Curves are plotted at several 
different stations along the blade length and laid out 
10 times full-size on a large sheet of aluminum, painted 
white and rubbed with glass paper to ensure smoothness. 
(Aluminum is used because it is light to handle, stable 
as to size under temperature changes and economical.) 

The master chart is made by tracing the curves from 
the aluminum plate on to a vinyl sheet and superimpos- 
ing them in their proper relationship to each other. 
(Vinyl is transparent, flexible, not easily broken, and 
has a tow coefficient of expansion and contraction.) 

On the other hand, vinyl shrinks slightly with age, 
so glass negatives are made from the vinyl sheets because 
this material is not so affected. The charts used in the 
shop are copied from the glass negative on to other vinyl 
sheets. 

The procedure for making the blade root charts is 
slightly different, because the tolerances are much finer. 
The drawing is laid out 50 times full-size (instead of 
10) and the thickness of the lines in this case is equal 
to the tolerances permitted. The chart is reduced to 20 
times full-size by photography and printed on green 
glass, and not on vinyl. Because of the fine tolerances 
involved, the fragility of glass is accepted in this case, 
because of its ability to hold its size. 

Each chart receives another check (in the Standards 
Room) on a specially designed fixture and its size re- 
corded with microscopic exactness. If, on a later check, 
the chart shows any deviation from this size, it is re- 
jected. 

The charts are used on optical comparators. The 
blade curve chart is located with reference to datum 
lines on the comparator screen. A pair of styli follow 
the curves of the blade and cast shadows which appear 
on the screen 10 times full-size. The operator manip- 
ulates the shadows along the charted blade curves and 
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Draftsman uses a steel scale and a magnifying glass 
to check a blade root chart, accurate to 3/10,000 in. 


Finished product. Darkroom assistant examines photo 
reproduction of a blade root chart on green glass. 


is thus able to tell whether or not the form of the blade 
meets specified tolerances. 

A similar comparator is used for inspecting blade 
roots, except that in this case the shadow of the root is 
magnified 20 times and projected on to the screen, where 
it should coincide with the lines of the blade root chart, 
also magnified 20 times. The varying thicknesses of the 
lines on the chart represent the tolerances acceptable in 
different areas. 

A good operator can detect 1/ 10,000 in. in variation. 
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Ideas round-up 


The thicker you are the more you can lift? 


If one assumes that the strength of a trained weight- 
lifter is proportional to the cross-sectional area of his 
limbs or torso, then it follows that his weight lifting 
ability is proportional to the 2/3 power of his body 
weight (according to a theory developed by M. H. 
Lietzke of Oak Ridge National Laboratory). This can 
be expressed by the equation: 
W=KBw? 

where W is the weight that can be lifted in any one 
lift (or in a combination of lifts), K is a constant and 
Bw is the body weight. In order to test this relationship 
it is convenient to express equation (1) in logarithmic 
form: 

log W=log K+?/3 log Bw 
Then a plot of log W versus log Bw should be linear 
with a slope of approximately 2/3 or 0.67. Implied in 
the treatment is the assumption of constancy of form 
factor for weight lifters over the entire range of body- 
weight classes. 

Weight-lifting championships are decided on the 
basis of the total weight lifted by an athlete in three 
different lifts: the press, the snatch and the clean and 
jerk. As a test of equation (2), a plot of the world 
record totals in the three lifts should be better than the 
records in any one lift, since taking the totals is an 
averaging process whereby the advantage one lifter 
might have over another (because of more favorable 
leverage in one lift) is counterbalanced in the other lifts. 

The figure shows a plot of the log of the present 
world-record totals established at each body weight 
(Wr) against log body weight (Bw). As can be seen, 
the plot is linear as predicted. By the method of least 
squares, the best equation describing the points was 
obtained and is given as equation (3). 

log Wr=1.457+0.678 log Bw 
The slope of the line (0.678) is very close to the pre- 
dicted value of 2/3 and hence seems to bear out the 
theory. 

In making the plot, only the totals for the body- 
weight classes up to 198 lb were used, because the 
athletes in these classes are usually trained down to 
the listed body weight and hence carry very little excess 





‘or wet ee ee eet ow oe 
log Wr = 1.457 + 0.678 log Bw 
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weight. It should be emphasized that the totals plotted 
are in no sense “ultimates” but will continue slowly 
to be improved. However, the slope of the log-log plot 
should continue to approximately 2/3. Also, the log-log 
plot can be used to determine the best weight-lifter at 
any time, since his total will fall the farthest above the 
line drawn by the method of least squares through all 
the records. At the present time it appears to be a 
toss-up between the middleweight (165 lb) champion 
Bogdanovski of Russia and the light heavyweight (181 
Ib) champion Kono of the U.S.A. (see graph). (213) 


A spring isolator to lick vibration problems 


A type of steel spring isolator (the Lo-Rez) is so named 
because of the very low resonance (or natural frequen- 
cy) that it permits the isolated equipment to acquire. 
Extremely high efficiencies of vibration isolation are 
therefore obtained, even for the lower disturbing fre- 
quencies. Standard models have a natural frequency 
as low as 90 cycles per minute (static deflection equals 
4% in.), thereby affording exceptionally good vibration 
control for disturbances as low even as 175-200 cpm. 

In order to make the most of a vibration isolator, 
it is necessary for it to be loaded to its rated capacity. 
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This is why these isolators are made in a great variety 
of capacities, so that it is not necessary to use, say, a 
400 lb isolator to carry a 250 lb load and thus seriously 
impair the isolation efficiency. For the smaller Lo- 
Rez isolators, 20 lb capacity increments are available, 
being stepped up proportionately for the higher capac- 
ity isolators. 

Often certain peculiar vibration problems require 
special isolator characteristics either in the way of 
spring design, housing fabrication or material. In such 
cases, the isolators are custom-engineered. 
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Neoprene damping pads inside the isolator provide 
lateral restraint. They are adjustable to provide for 
varying degrees of damping for traversing the resonant 
zones (in starting and stopping the isolated equipment) 
or for snubbing action in shock applications. The isola- 
tors provide flexible restraint and vibration isolation 
in all directions. 

Load capacities range from 20 Ib to 72,000 lb per 
isolator. The isolator shown is an LRI-M type having 
a load range from 200 to 1450 lb. 

The table shows the isolation efficiencies obtainable 
with optimum selection of these isolators. 

Disturbing Isolation 
frequency (cpm) efficiency (%) 
200 ip 
90 
94.7 
a RG | 
98.7 
99.2 

High isolation efficiencies are obtainable also for 
shock applications. (214) 


Tiny welds in stainless tubing 


Toruseals are static pressure seals made by joining and 
welding the ends of tubing. They serve as metal gaskets 
in applications where a pressure-tight joint is needed. 

Uniformity of wall thickness is particularly difficult 
to maintain at the weld juncture. D.S.D. Manufactur- 
ing Co. achieves this by starting with tubing of close 
wall tolerance, then exercising special care in welding 
the ends and grinding off the external flash. 

If the tubing wall is too thick, it will tend to crack 
when welded; if too thin, it will burn through. Varying 
wall thickness would also make it necessary constantly 
to adjust the welding machines. Uniform wall thickness 
is assured by the use of cold-drawn tubing to close tol- 
erances on the outer diameter and the wall. 

Type 321 stainless is most commonly used for the 
tubing. Produced to aircraft specifications, it must have 
a clean, bright OD and ID (to facilitate welding) and 
must be drawn from stock of closely controlled analysis. 

The rings range in diameter from % in. to 11 ft, 
round or shaped. The diameter is held to +0.005 in. 
on any size, but can be held to +-0.005, —0.000 when 
required. 

After forming the rings, the weld area is given an 
X-ray and a dye penetrant inspection check. In addi- 
tion, samples from each lot are tested to see if they will 


This model is LRI-M in the Lo-Rez line of isolators. 


Samples in various shapes and sizes of welded tubes. 


break at the weld. 

Toruseals can be used at temperatures from —300 
to 17SO0F, vacuums to 0.002 microns and pressures to 
10,000 psi for either liquids or gas. With a proper 
compression load, the rings give a perfect seal. (215) 


Magnetic clutch with fast engagement and disengagement 


Design features of the Fawick Corporation magnetic 
clutch include comparatively short axial (and small 
radial) dimensions, complete isolation of the magnetic 
assembly from the integral mechanical parts, and com- 
pact, precision assembly of all component parts. It is 
furnished in stationary field or brush types and for 
either “wet” or “dry” operation. 
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Many operating advantages are claimed for it. First 
among these /s its fast operating speed both in engage- 
ment and disengagement. “Decay time” and “residual 
drag” are reduced to an absolute minimum by effective 
isolation of the magnetic assembly from the clutch 
friction components. 

The clutch provides complete torque control under 
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Clutch is shown in released position here. 


all rated conditions, through push buttons, relays or 
limit switches. It is easily adapted to modern machine 
tools and has a wide range of bore sizes. It is self- 
contained, and does not produce axial thrust on other 





This magnetic clutch is small radially and axially. 


machine parts. Action time is not affected by shaft 
speeds and the entire unit has high heat-dissipation 
characteristics. The clutch is available in sizes ranging 
from 2 to 13 in. for “wet” or “dry” operation. (216) 


Rhodium plating without cracking and peeling 


A rhodium plating process, said to produce compress- 
ively stressed deposits and to eliminate the curling, 
cracking and peeling common in conventional rhodium 
electroplate, is announced by Sel-Rex Corporation. 
Known as Rhodex-CS (compressively stressed rhodium), 
the process is expected to be of special interest to 
electrical and electronic manufacturers, long plagued 
with rejects of rhodium plated components caused by 
the high tensile stress characteristics of the metal. 

The process has been subjected to extensive tests 
and experimentation. One of the most graphic of these 
tests entailed dissolving the basis metal from an object 
plated with conventional rhodium. In this instance, 
the rhodium disintegrated into small crystalline flakes 
and the edges curled away from the basis metal, thereby 
demonstrating its inherently high tensile stress. When 
an object plated with compressively stressed rhodium 
was subjected to the same test, it is reported that a 
continuous electroplated film remained, the edges curled 
toward the basis metal, thus indicating that the deposit 
was under compressive stress. 

In addition to the obvious advantages of this new 
process, it is claimed that the process will materially 
increase the fatigue resistance of the metal over which 
it is deposited. (217) 


Startling result of the experiment outlined at left. 


The outer ring of this bearing is fractured 


To increase the life and performance of standard metric 
series ball bearings, a new idea in bearing design and 
manufacture has been worked out by engineers at the 
Split Ballbearing Corporation. 
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In this fractured race technique, as it is called, 
the outer ring of the bearing is fractured at one point, 
so that it may be opened enough to introduce the maxi- 
mum complement of balls. The advantages of this 


Continued on page 46 





WESTINGHOUSE Type 44 
Electrical Recording Instruments 


—_ _ 
C7 





Chart tips forward—for service in seconds! 


Never before a recording instrument so easy to service! 
You can reach every part of this Westinghouse new 
Type 44 from the front. And with the new “‘tip-to-you”’ 
chart mechanism, servicing the chart and ink system 
is a matter of seconds. 
There are actually 26 good reasons for choosing 
Westinghouse Type 44 Recording Instruments. Read- 
ability is exceptional; accuracy more than meets a 
standards. Adjustable damping, compact design, high Custude: Syse dale tie 


overload capacity are other advantages worth learn- convenient examination of chart 


i record. Longer chart lasts up to 
ing about. sy 





Ask your Westinghouse representative for facts on 
the complete line of Westinghouse Recording Instru- 
ments. Or write Canadian Westinghouse Co. Ltd., 
Hamilton, Canada for Bulletin H-43-440. 


you can BE SURE... iF ITS 


2 : 
Westinghouse Design gives you 
industry’s highest ratio of actual 
chart width to exterior case 





56G500 width. 
Enjoy Television's Top Dramatic Show, Westinghouse STUDIO ONE, every Monday at 10:00 o'clock 
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Ideas round-up continued 


method of construction (according to Split engineers) 
are: 

(1) No loss of thrust-load carrying capacity, as is 

experienced in the “loading-slot” or counterbored 

outer ring methods. 

(2) Greater over-all performance. Having more 

balls in the bearing leads to increased load capacity 

and increased life of bearing. 

(3) Simplification of ball retainer construction, by 

making it one-piece rather than multiple-piece. 

(4) Basically new types of bearings, such as Type 

TWF thin-section bearing with integral shields and 

a full ball complement. 

The fractured ring closes by its own resiliency and 
is secured by a circumferential holding wire or ring. 
It is claimed that the fracture does not weaken the bear- 
ing, as witness hundreds of proven applications. (218) 


Bearing has no loading slot, no counterbored rings. 
§ 8g é 


Where three heads are better than four 


Three bolts spaced 120 deg apart around a common 
centre will provide as stable a joint as the conventional 
pattern of four bolts arranged symmetrically, according 
to fastener experts of Russell, Burdsall & Ward Bolt and 
Nut Company. 

Savings in assembly (because there are fewer holes 
to drill and fill) make the three-bolt joint more desir- 


High tensile bolts rate 120,000 psi tensile. 


able; savings in fastener cost are significant, too. 

Any holding capacity that is lost by using fewer 
bolts is made up for by using stronger bolts. This still 
permits cost savings. For example, either four %4-in. 
bright cap screws or three 34-in. high tensile bolts may 
be used to carry an 80,000-lb load safely. But three 
of the high strength bolts cost less than four of the cap 
screws. 

High tensile bolts (identified by three radial dashes 
on the bolt head) have a high carbon content and are 
heat treated to get the increased strength. They are 
rated at 120,000 psi tensile. 

Bright cap screws (identified by their bright finish) 
are produced to rigid dimensional tolerances and are 
rated at 68,000 psi. 

Machine bolts have a tensile strength of 55,000 psi. 
As the least expensive per piece, they are recommend- 
ed where their strength is sufficient and the use of 
stronger bolts would not reduce their number. (219) 


Big boost for turning force on a wrench 


A general-utility tool which boosts wrench turning force 
four times, is announced by the X-4 Corporation. Used 
with standard sockets and wrenches, this rugged wrench 
accessory provides a 4 to 1 mechanical advantage for 
safe, easy loosening and tightening of heavy threaded 
parts. 

The heart of the booster is a set of planetary gears, 
built into a simple concentric tool head. It can be com- 
pletely dismantled in seconds for cleaning or lubrica- 
tion, and is ruggedly built for torques up to 2,000 ft 
Ib. Models TD 750 and TD 1000 are designed respec- 
tively for socket-drives of % in. and 1 in. 


The device has a wide application in the assembly 


The booster can be used with standard socket wrenches. 


Continued on page 48 
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HOW NYLOK® LOCKS: 


LOCKED! The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together and locks the screw securely. 


NEW—self-locking UNBRAKO socket head cap screws 


They won’t work loose. And they simplify design and save production time. 


Self-locking UNBRAKO socket head cap screw. 


STANDCO CANADA, LTD. 
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UnsBRAKO socket head cap screws are now 
available embodying the Nylok* self-lock- 
ing principle. Nylok provides the first truly 
practical solution to the problem of making 
cap screws self-locking. 

An UNBRAKO cap screw with Nylok is a 
single self-locking unit. No auxiliary locking 
devices are needed. Just thread the UNBRAKO 
into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The 
tough, resilient nylon pellet forces mating 
threads together and holds tight. The screw 
will not work loose. 

You save production time when you 
make products with self-locking UNBRAKOs. 
And you get greater simplicity in design with 
less bulk and weight. The number of parts 
you must assemble to achieve full locking 
action is reduced to the absolute minimum. 
Lockwashers under screw heads are no 
longer necessary. Costly wiring of cross 
drilled heads is eliminated. And in many 


193 Bartley Drive 
Toronto 16, Ontario 


cases you will save weight and mass by 
using shorter screws in tapped holes instead 
of drilling through and using nuts and 
lockwashers. 


Self-locking UNBRAKOs are reusable. They 
have uniform locking and _ installation 
torques—with no galling or seizing on mat- 
ing threads. They successfully withstand 
temperatures from —70° to 250°F. And, 
when screws are properly seated, the locking 
pellet also functions as a liquid seal. 


A complete line of self-locking UNBRAKO 
socket screw products, in a wide range of 
standard sizes, materials and finishes, is 
available through your authorized indus- 
trial distributor. Technical data and speci- 
fications are detailed in Builetin 2193. Write 
us for your copy today. 


*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 
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and dismantling of high-torque threaded parts in trans- 
portation equipment, heavy plant or marine machinery, 
large piping systems and military equipment. The com- 
pact tool is convenient for use in the field, the shop or 
the plant, without any need for accessory power. It is 
ideal for close-quarter work and allows one man to do 
the work of four. 


The booster consists of a compact drop-forged head 


of heat-treated chrome-molybdenum steel, a set of 
planetary gears and a removable reaction bar. The 
planetary system receives the square male fitting of a 
standard wrench handle. The planetary gearing, in turn, 
drives a standard socket fitting on the other side of the 
head, at a geared-down ratio of 4 to 1. All stressed 
parts of the tool are formed from specially heat-treated 
alloy steels. The entire geared head is taken apart by 
removing four machine screws. (220) 


Oil system that monitors its own operation 


Designed to serve the lubrication needs of presses, auto- 
matic and semi-automatic machine tools, and so on, a 
new type of circulating oil system (known as Lubrival) 
employs the familiar Farval Corporation two-line prin- 
ciple of operation. The valves have individual sight 














Components shown in relation to each other. 





indicators and feature the positive piston displacement 
method of feeding lubricant. 

The system monitors its own operation through a 
pressure sensing mechanism to warn of clogged or 
broken lines in any part of the system. Circulating oil 
systems heretofore have failed to provide indication of 
broken discharge lines. 

For operating flexibility, a variable delivery pumping 
unit permits a wide range of selection in the number of 
injections per minute applied to bearing points. There 


SIGHT INDICATOR 


MAIN 
SUPPLY 
LINE 
INLETS 


MAIN MEASURING PISTON 


is no limit to the number of PD measuring valves that 
can be manifolded together to serve a piece of equip- 
ment, and the valves are manufactured in two capacities 
for interchangeable installation as required. In addition, 
since each valve is designed to serve two bearings, a 
simple, external cross-porting accessory can be attached 
at any time to merge two discharge ports into one. 
Simplicity of design and soundness of operating prin- 
ciple ensure that temperature-induced changes in oil 
viscosity have no effect on valve deliveries. (221) 


Device to chase moisture from electronic equipment 


Electronic equipment is seriously affected by excessive 
dampness, not only in warm, humid climates, but by 
condensation due to temperature changes in practically 
all climates. Thus, while dampness is acute in the 
tropics, it is present almost everywhere. 

The danger from the use of highly concentrated 
sources of heat to correct dampness and condensation 
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conditions is recognized by every electronics engineer. 

A special device is therefore needed to meet the 
following exacting requirements: (1) the heating element 
must be long enough to distribute the heat evenly 
throughout the equipment to be protected, thus avoiding 
the danger of overheating some parts and underheating 
others: (2) it must be able to withstand the voltage surges 


Continued on page 50 





headers 
without headaches! 


FABRICATED IN THE 
CRANE Pipe Shop 


You’re spared many a headache when Crane spe- 
cialists take over the job of putting together piping 
assemblies like this header. 








They save you time and trouble — and in the long 
run, money — as they build precisely, to applicable 
piping codes, and to your drawings and specifications. 


In the modern Crane Shop are THE 
the tools and machines, the ENTIRE JOS 


: ae S DONE BY CR 
handling facilities and the spe- Threading « aan 


cialized knowledge to make sure ee ee 
pping « Swedging 
you get exactly what you want. Heat treating 


Radiographic examination 


Here, too, isthe equipment to test Siugiatia anetiele 
each piece BEFORE it reaches ae 
you for final installation. testing inspection. 


This main steam header was fabricated in 
the Crane Pipe Shop for the North Western 
Pulp & Power Ltd. mill at Hinton, Alta. 
Assembled in this one unit are 600 Ib. No. 
76-1/2U Butt Welding End Gate Valves in 
various sizes. 





. e 


COMPLETE CRANE SERVICE assures you of the highest standards of materials and 


workmanship. Contact your local Crane Branch or Valve and Fitting Department, General Office. 


CRANE LIMITED: General Office, 1170 Beaver Hall Square, Montreal — 7 Canadian Factories « 32 Canadian Branches 


VALVES - FITTINGS -: PIPING 
PLUMBING - HEATING 
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Sets sw Sets power 
aie transformer 


Dampp-chaser 
1600 OHMS Z E 





120 v input (8 watts) 


| Primary average 80 OHMS Z 3 
i 


Tests on average TV set show only 3 to 5 V across PRI 
and 113-114 V across Dampp-chaser when set is off 





(to which all electrical equipment is subjected) when in 
operation 24 hr every day, especially during lightning 
storms; (3) its wattage must be 4 to 6 watts per cu ft 
due to equipment being vented; (4) the heater must not 
be a personal hazard, even when it is in direct contact 
with components or wiring, and it must be tamper 
proof. After years of experiment Allen M. Foote, (the 
inventor) developed for Dampp-Chaser Inc. a unit that 
fulfills these exacting requirements. 

By keeping equipment only 2 or 3 deg warmer than 
the room temperature at all times, condensation due to 
daily temperature changes can be completely eliminated. 
This can easily be done by using continuous, gentle, 
well-distributed electric heat. A 25-watt unit consumes 
only 18 kwh per month (an average of a penny a day). 

Moisture cannot condense on surfaces unless they 
are at least a fraction of a degree cooler than the air 
around them. Condensed moisture causes rust and cor- 
rosion on metal objects and is absorbed by porous in- 
sulating materials such as wood, paper, bakelite, glass 


Models come in three sizes, 18-in., 24-in. and 36-in. 


and porcelain, thus causing leakage, arc-overs and break- 
downs. 

By using a %4-in.-diameter, 25-watt, 36-in. heater, 
the full benefit of the convection currents set up is 
quickly and continuously carried equally to all parts of 
the equipment, without hot spots. By circulation, the 
entire equipment is insulated from the ruinous effects 
of excess dampness and condensation by a blanket of 
warm, dry air in which the equipment is continuously 
bathed. 


Other methods of removing excessive humidity 
(such as desiccants) are impractical unless the equipment 
is made air-tight. Even then, condensation can occur 
if the temperature change is sufficient. Since air-tight 
sealing is not possible when equipment is in use, there 
is only one answer; electric heat, properly applied. 


A novel method of connecting the heater across the 
equipment’s main power switch for automatic operation 
is shown. (222) 


Pipe-wrappers try polyethylene instead of tar 


A new scientific development is the changeover from 
the use of tar mixtures to polyethylene tape for wrap- 
ping oil and gas pipeline. 

Until now, the anti-corrosion system has included 
the application of a primer and then a further coating 
of tar mixtures. The process required a large labor 
force, the transportation of heavy equipment (a tar 
kettle is as large as a room in a surburban home) and 
well-trained supervision. The system was open to diffi- 
culty as a result of human error, for a small hole in 
a pipeline can. cause serious corrosion and necessitate 
digging up the line. 

In contrast, the taping technique is strikingly simple. 
Polyethylene tape known as Polyken (Kendall Company 
Canada Ltd.) is wrapped by machine directly onto the 
pipeline without a primer. Twice as much pipe can 
be wrapped in a day, with about half the labor force. 
The tape is examined electronically before leaving the 
factory to reduce the chance of human error. A recent 
checkup on an actual project showed only one tiny 
pinhole in a mile of pipe. (223) 


Polyken polyethylene tape being applied by machine to 
protect pipe against chemical action and electricity. 
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Welded Design 


ADDS TO APPEARANCE AND STRENGTH 


... CUTS COST 


(Below) Original die casting NEW 


machine made by Fisher Gauge 
Works, Peterborough, Ont. 


New welded design (right) 
eliminates bar framework— 
reduces number of compon- 
ent parts by 50%. 


Pim are the ‘“‘before and after’ 
pictures of this compact die casting 
machine—see how redesign in welded 
plate has smoothed off surfaces, added 
rigidity and strength. 


Sturdiness was a must — to provide 
greater protection for delicate instru- 
menis and to dispense with the need 
for bolting the machine to the oper- 
ating floor. 


Today, designers are alive to the ad- 
vantages of welded steel construction 
over other methods — including cast- 
ing. It saves time and materials . . . 
makes stronger, longer-lasting prod- 
ucts . .. and provides many production 
short-cuts. 





LINCOLN can help you with 
welded design 


The new 11th edition Welding Procedure Hand- 
book, available from Lincoln at cost will be a 
valuable addition to your technical library. 

Ask for particulars of Lincoln’s Weldesign Course 
arranged especially for Designers. 

Write for your free copy of ‘Elements of 
WELDesign’’ — a guide to better products at 
lower cost. Issued quarterly. 

Ask for a Lincoln representative to assist in 
conversion to welded design. 


LINCOLN ELECTRIC CO. OF CANADA LTD., 179 WICKSTEED AVENUE, LEASIDE (TORONTO 17), ONT. 
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Control valves 

A series of high flow-capacity, instant- 
action poppet-type control valves, de- 
signed for use on large brake, clutch and 
other devices (especially on high speed 
applications) is announced by Valvair 
Corporation. 

Simple in design and construction, the 
valves have only three moving parts. 
The air-cushioned poppet is operated by 
a standard PC solenoid pilot. Cast Navy 
M bronze valve bodies, stainless steel 
moving parts and Hycar sealing materials 
afford excellent corrosion resistance. 

(224) 


Hydraulic pump 

A compact low-cost wet-sump hydraulic 
gear-type pump is now offered by 
Detroit Testing Machine Co. Used for 
years in their own product line, it is now 
available to builders and users of equip- 
ment requiring a pump with a rated ca- 
pacity of 0.5 gpm at 1,000 psi at 1,800 
rpm. 

This pump (the Detroit 1000) contains 
hardened steel and bronze gears, the lat- 
ter ball-bearing mounted at both ends. 
All wearing surfaces are hard-chrome 
plated. Though initially produced for 
use within the reservoir, sealed adapta- 
tions for mounting externally have been 
made. (225) 


Locking bolts 

Anyone who has experienced the an- 
noying drips and leaks from “weeping” 
bolts will be interested in the locking 
bolts made by Buffalo Bolt Company. 

These locking bolts claim the atten- 
tion of designers of equipment and ma- 
chines where vibration ordinarily causes 
bolts to loosen and annoying leaks to 
develop. One, with a nylon pellet insert- 
ed in the thread, stays tightly locked 
even when not fully seated. Under vibra- 
tion, shock or impact, it is an effective 
seal against gasoline, oil, alcohol and 
air, for use in automotive and machinery 
applications. Others are vibration-proof 
and self-locking without lock washers. 
A third group grips tighter under vibra- 
tion, is oil and water-tight and provides 
excellent electrical contact. (226) 


Seal as you lock — without washers. 
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Phenolic moldings 
Phenolic plastic is the ideal material for 
the three molded parts shown, each 
destined for rugged service. They benefit 
from its electrical insulating qualities, 
moldability, appearance, dimensional 
stability and resistance to heat, water 
and chemicals. Add to this the low cost 
of manufacture, and the advantages of 
plastic parts made of Bakelite phenolic 
molding materials are obvious. 

Four classifications of phenolic plas- 
tics are available to meet the require- 
ments of every designer: (227) 


Three parts in phenolic _ plastics. 


Dial gauge 

Ruggedly constructed to permit rough 
handling, a new dial bench gauge offered 
by Air Transport Equipment, Inc., has 
several outstanding features. Two 0.0001 
in. dial indicators with revolution count- 
ers are supplied. The base is hardened 
and ground and the column is precision 
ground. The yoke permits measurements 
to 2 in. (228) 


Cap nuts 

A new line of cap nuts, fabricated from 
black nylon, is announced by the Weck- 
esser Company. The nuts, knurled and 
slotted, may be used with rods or screws 
and also serve as knobs. 

Nylon fabrication makes the nuts par- 
ticularly useful in electrical installations, 
where high dielectric strength and resis- 
tance to corrosion are important. A range 
of sizes with American Standard threads 
includes 6-32, 8-32, 10-32 and 14-20. 


(229) 


installations. 


Useful in electrical 


Portable transformer 


Variable transformer type 2PF10 made 
by The Superior Electric Company, in- 
corporates many features making it ideal- 
ly suited for laboratory, inspection, class- 
room and other applications where cur- 
rent requirements do not exceed 1.0 amp. 

Housed in a compact casting only 31% 
in. high and of 3% in. diameter, it pro- 
vides a light, portable variable a-c voltage 
source for a 0 to 132 volt, 1.0 amp, 132 
va output from a 120 volt, 60 cycle, 
single phase input. (230) 


Speed reducers 


Four new and improved standard primary 
double-reduction units have been devel- 
oped and added to the line of double- 
enveloping worm gear speed reducers 
available from Cone-Drive Gears Divi- 
sion, Michigan Tool Company. These 
primary units are available in centre dis- 
tances of 2, 2%, 3 and 3% inches. 
Coupled with the proper secondary, they 
provide reductions from 25:1 to 3500:1. 

A wide range of torque and reduction 
combinations is thus provided. The units 
are available with worm over or under, 
or gear shaft vertical in either right-hand 
or left-hand or double extended shaft 
assemblies to meet almost any installa- 
tion requirement. (231) 


Ceramic seals 


A new ceramic material for hermetic 
seal applications at high temperatures is 
now available from Consolidated Electro- 
dynamics Corporation. 

Known as Ceramicite, the compound 
bonds physically to most stainless steels. 
Its thermal expansion is similar to these 
metals. Seals embodying it have the ex- 
ceptional ability to withstand severe phy- 
sical and thermal shock without leaks or 
cracking. 

The heating required by the sealing 
process causes changes in the linear ex- 
pansion properties of the materials. The 
result is a common coefficient permitting 
crystalline migration between interfaces 
of the materials involved during the cool- 
ing cycle. Thus, an actual molecular bond 
exists between the metal and the Cera- 
micite. This assures a highly reliable, 
leak-tight hermetic seal with excellent 
electrical characteristics in continuous op- 
eration at temperatures to 700F. (232) 


Pre-formed hermetic seal compound. 


Continued on page 54 
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in electronics 


these polythene television circuit 
components are without equal where 
low dielectric loss at high frequencies 
is of prime importance. 


in chemicals 


this polythene metering 
wheel measures highly 
corrosive concentrations 

of hydro-fluoric acid. 
Polythene is easy to 
fabricate and highly 
resistant to chemical attack. 


conditioning 


air filters packed with shredded polythene develop a high 
electrostatic charge, collect dust and dirt, yet wash clean 
quickly and easily. These filters are used in the new air 
conditioning system of the Sheraton-Mount Royal Hotel. 


Designers in all fields! 


UTILIZE POLYTHENE’S SPECIAL PROPERTIES! it’s light, tough, 
non-toxic, chemically inert; has exceptional dielectric characteristics, 
remains flexible and strong even at sub-zero temperatures. 


for further information and technical service, write: 


C-I-L Plastics Division, 
P.O. Box 10, Montreal, 


mice =P POLYTHENE 
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New products 


continued 


Tri-flux micromotors 

Since the introduction (over six years 
ago) of the Type AY 6-pole tri-flux 
micromotors, about a million have been 
used in air conditioners, evaporative 
coolers, circulating units, direct drive 
blowers, fans and other applications. 

Having proved itself in the U.S., it is 
now being manufactured in St. Thomas, 
Ontario, by Redmond Motors of Canada, 
Ltd. 

The completely redesigned, stronger 
and lighter magnesium stator core frame 
(die cast under high pressure), prevents 
shifting of the laminations during manu- 
facture, handling and motor use. (233) 


Miniature markers 

A self-sticking miniature marker for 
identifying small diameter wires, minia- 
ture electronic components and _ sub- 
miniature circuits is manufactured by 
the W. H. Brady Co. The markers stick 
(and stay stuck) to any size wire 5/32 
in. and smaller, including plastic coated 
wires. 

The 3/16 in. x % in. markers come 
printed in numbers and letters to permit 
at-a-glance identification of small wires 
from any angle. Each marker has four 
bold black leg-ends printed on a white 
background. They resist most solvents, 
grease, dirt, oil and abrasion; stay in 
place during and after fungiciding. The 
adhesive remains pliable and durable at 
temperatures —300 F to +300 F. (234) 


Underwater floodlight 

Firemen, rescue workers and skin divers 
will welcome a new portable underwater 
floodlight, from Crouse-Hinds Company 
of Canada Ltd. Equipped with a No. 1 
photo flood lamp, the 534-lb unit pro- 


vides excellent illumination for seeing 
objects under 25 ft or more of clear 
water. Suitable for use under 100 ft of 
water, the Type DIV floodlight is 17 in. 
long and 13 in. across the reflector face. 
Completely waterproof, it has a molded 
rubber body, a cast aluminum reflector 
support, and a polished aluminum reflec- 
tor. Its heat-resisting glass globe is pro- 
tected by a specially plated steel wire 
guard. It requires normal 115-120-volt 
a-c service. (235) 


Blind rivets 

An oversize-diameter design has been 
added to the line of Conical Keystone 
Lock (CKL) blind rivets produced by 
Huck Manufacturing Company. These 
rivets are made 1/64 in. oversize on 
diameter to ensure hole filling and to pro- 
duce a tight installation in dimpled sheets. 
They are available with countersunk 
heads in various sizes. (236) 
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Geared motor 

A new catalogue describes the Barber- 
Colman type TYAZ-CE reversible gear- 
ed motors. These are designed for use 
in servomechanisms, voltage regulators, 
combustion and industrial controls, and 
are available from 6 to 220 volts a-c 
with starting torques to 50 Ib-in. (237) 


Electrical Connectors 

A new line of compact, lightweight elec- 
trical connectors for military and indus- 
tral applications has been introduced by 
The Pyle-National Company. 

Known as the Pyle-Star-Line, these 
new plugs and receptacles are claimed 
to be impervious to water, moisture, 
oil, gas, dust, vibration and 
shock. The connectors meet and exceed 
class A, B, C and E of military specifi- 
cations MIL-CS5015B as well as NEMA 
requirements for power, lighting. control 
and coaxial circuits. (238) 


pressure, 


Speed Detector 

A newly designed, self-contained, speed 
detecting device from Torq Engineered 
Products, Inc. can be flange mounted in 
any convenient location. Known as the 
Syncro-Pak, it uses a centrifugal switch 
as the sensing element. It is dust tight 
and provides its own shaft mounted in 
ball bearings. The shaft can be coupled 
by any normal method to the shaft of 
the equipment to be protected or con- 
trolled. 

This new unit can incorporate almost 
any required combination of sensing 
switches to detect overspeed and under- 
speed in a narrow or wide range. Once 
detected, the speed can be controlled 
by any practical circuitry. (239) 


Titanium shafts 
The jet-age metal, titanium, is now find- 
ing many new applications in industry, 
particularly where corrosion is a prob- 
lem. Mallory-Sharon Titanium Corpora- 
tion have demonstrated an outstanding 
commercial application, a pump shaft. 
The pump must handle ferric chloride, 
a highly corrosive material used in mak- 
ing printed circuits. Pump shafts made 
of other special metal lasted only 45 min 
before corroding badly. The titanium, 
after months of service, is performing 
perfectly. (240) 


Pump 


At low cost the newly developed Barnes 
Corporation pump will give performance 
closely matching that of a high-priced 
variable displacement unit. 

The pump is provided with a speed 
control valve set to handle, at wide 
open position, the maximum capacity of 
the pump, over a 90-deg movement out- 
put from full flow to zero can be obtain- 
ed. The pump is provided with a standard 
speed control handle, and is available 
for flows up to 6 gpm. 

Applications for this pump are num- 
erous, such as: controlled flow for tra- 
versing the table of a small grinder; con- 
trolled flow for lubricating systems; con- 
trolled flow for reciprocating type cylin- 
ders in a number of applications. (241) 


Industrial ladders 


A new line of heavy-duty ladders design- 
ed especially for industrial use are an- 
nounced by Chesley-Sarnes of Canada 
Limited, manufacturers of Featherlite 
aluminum ladders. 

Made of heavy-section extruded alu- 
minum, and reinforced throughout, they 
feature channel rail construction and are 
engineered to meet the strength and 
safety requirements of extra-long indus- 
trial extension ladders. According to the 
manufacturer, rung construction is in- 
tegral with the side rails. Rungs are 
shouldered and locked into gusset plates 
which are riveted to the inside side-rails 
at eight points, and welded to the outside 
rails for added strength. Other features 
include self-adjusting safety shoes and 
large 1%4 in. diameter serrated rungs for 
secure, nonslip footing. (242) 


Remote control 


A ball bearing, flexible, remote control 
was shown by Contro!ex Corporation of 
America at the recent Design Engineer- 
ing Show. 

A stainless steel blade moving between 
two rows of balls transmits push-pull 
action. Regardless of load, this results 
in low friction and high efficiency. 

Constructed entirely of stainless steel, 
no lubrication is needed, and mainte- 
nance is thus eliminated. These controls 
are operating at temperatures down to 
—75F and up to 600F with the same 
high efficiency. (243) 
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YOULL MAKE THEM 
BETTER WITH... 


Better products at lower cost . . . that’s the promise new SATINCOAT holds 

for Canadian manufacturers! Dofasco’s latest zinc-coated steel takes decorative 
paints, enamels, inks without pre-treatment. And it holds a fine finish during the 
entire life of the product. The secret is in Dofasco’s “continuous” galvanizing 
process where a ductile zinc coating is bonded so tightly to steel that it actually 
flexes with the base metal. Moisture cannot penetrate. Paint-lifting rust and 
corrosion have no place to get started! If you're looking for ways to cut 
manufacturing costs without sacrificing quality . . . look to SATINCOAT... 
Canada’s newest fabricating steel! Samples and full details on request. 


DOMINION FOUNDRIES ano STEEL, LIMITED | BEATS HIGH COST OF IMPORTED 
HAMILTON ONTARIO CANADA ELECTRO-GALVANIZED STEEL 
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Heat treating 





The steam treating claim—big saving 


The process can offer savings in tempering, annealing and finishing 


\ 
“ 


STEAM a) . 
EXHAUST __ y 7 THERMOCOUPLE 
FLAPPER « 
VALVE 





¥— MOTOR. RETORT 


1. Basic components of a steam heat-treating furnace. 


2. Steam treating meter parts reduced finishing cost. 


3. Hardness of these powder iron parts was improved. 


Many metalworking plants are making big savings in 
tempering, annealing, and stress-relieving by using steam 
atmosphere heat-treating. In furnaces specifically design- 
ed for this method by Leeds & Northrup Company, 
both ferrous and non-ferrous parts receive scale-free 
heat-treatment at temperatures up to 1250 F. 

The finished product has superior wear resistance, 
longer life, better machinability and greater corrosion 
resistance. 

In addition to these improved properties, steam treat- 
ing can reduce (or even completely eliminate) many 
time-consuming finishing operations. 

Fig. 1 identifies the basic components of a steam 
heat-treating furnace, After the work is loaded, the 
furnace is brought up to 650 or 750 F with air atmos- 
phere. This preheats the work and prevents the con- 
densation of steam on it. 

Automatic controls hold this preheat temperature 
for 30 min while injected steam purges air from the 
work chamber. The load is then heated to soak temper- 
ature and held automatically for the specified time, with 
steam flowing through the furnace. 

At the end of the soak, the work is either air-cooled 
or quenched in soluble oil. When handling non-ferrous 
materials which require lower soak temperatures, the 
furnace may be purged at a temperature as low as 400 F 
and the parts quenched in water. 

As Fig. 1 shows, electric heating is obtained by a 
continuous run of heavy-gauge spiral wire surrounding 
the work space. A fan provides forced convection and 
uniform, rapid heating. 

When hardened bolts and studs, precision steel cast- 
ings, cold-headed bolts or deep-drawn parts are stress- 
relieved in a steam atmosphere, they come out clean 
and free from scale. During heat treatment, the steam 
forms a tightly adhering blue oxide coating which not 
only protects the parts but also makes an attractive 
final finish. Thickness of the coating (with a 30 min 
cycle at 1025 F) is about 0.0001 in. 


The oxide coating deposited on exposed surfaces 
during steam treatment has in itself a certain amount of 
resistance to corrosion. When the part is dipped in oil 
or other rust preventative, the porous nature of the 
oxide coating provides a highly retentive surface so that 
the corrosion resistance of such parts is usually equal to 
(or better than) parts treated by chemical oxidizing 
processes. In other cases, the uniform, blue-black sur- 
face obtained by steam treatment has proved a satisfac- 
tory substitute for plated parts. 


Where parts require plating following heat treating, 
the oxide film is easy to remove with a short pickle, 
because it is of uniform composition and depth. One 
manufacturer of hardened steel bolts cut pickling time 
on bolts to be plated by 66%, through the use of steam 
treating. 

Steam-treating of sintered powdered iron compacts 


Continued on page 58 





Rugged, quiet in operation and designed for extremely long service, 
Hamilton Gear Speed Reducers are favoured in a wide range of indus- 
trial and mining operations. Helical gear speed reducers—like the 
unit pictured above—have replaced herring-bone reducers in most 
applications because single helical gears require no centering and take 
the load evenly over the whole gear face despite any external thrust. 
These units can be equipped with a back-stop to prevent reverse 
rotation—for instance when used with an inclined conveyor or bucket 
elevator. These versatile Hamilton Gear reducers come in ratios from 
2 to 1 up to 800 to 1, in single, double or triple reduction. 


For further information write for Catalogue No. 113. 


standard speed 
reducers are made in sizes ranging 
from units small enough to be car- 
ried easily by one man up to 


reducers weighing 18 tons. and Machine Co., Limited. HG-T-3-55 


In all sizes for every industr’al application— 


950*990 DUPONT ST., TORONTO 4 


Flexible Helical Gear Herringbone Worms and 
Couplings Reducers Gears Wormgears 
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Table | Applications of Steam Atmosphere Heat Treating 


Product 


Material 


Process 





Cams, bearings, valve tappets, pistons, 
piston rings 





Saw blades, machine parts Steel 


Twist drills, taps, reamers, counter- 
bores, punches 


Rotors and stators for hermetically 
sealed electric motors 


Postage meter parts, sewing machine Steel] 
parts, guns, toys 


Gears, bushings, pistons 





Cosmetic cases, faucet spouts, radiator Brass 


vent caps, 30 caliber shells 


Valves, regulators, gas torch nozzles, 
fasteners, cosmetic containers 


Clips, springs, electrical components 
p g 


Instrument parts 











Cast iron 


High-speed steel 


Laminated silicon steel 


Powdered metal 


Brass or bronze 


Beryllium copper 


Aluminum alloy 


Ferrous Metals 


Controlled oxide coating 


Controlled oxide coating 


Controlled oxide coating 


Controlled oxide coating 


Bluing 


Controlled oxide coating 


Nonferrous Metals 


Annealing after progressive deep- 
drawing operations in fabrication 


Stress relieving after machining 


Precipitation hardening or aging 


Solution treating 





Steam treating = continued 





has as much as doubled their hardness and compressive 
strength. Resistance to wear improves, also, because the 
hard oxide partially fills the pores of compacts and offers 
its Own resistance as parts wear down. Here, too, the 
ability of the film to store lubricants improves the 
wearing-in and corrosion-resistance of oil-dipped parts. 

Drills, reamers, hobs, milling cutters and other high 
speed steel cutting tools on many applications hold their 
cutting edges 50 to 100% longer when steam-treated 
following tempering and final grinding. This increase 
can be as much as six times when the tools cut such 
extra-tough materials as heat-treated alloy structural 
grades of steel. The result is that fewer tools are needed 
and less time is required for changing and sharpening 
them. 

In this case, also, the longer life is attributed to the 
tough, porous oxide film. Though micro-thin, the film 
insulates the tool from the machined part and prevents 
it from loading with chips “welding” near the cutting 
edge. The oil retaining properties of the oxide film give 
better point-of-contact lubrication during machining. 

Brass and bronze parts (such as valve fittings, 
fasteners, cosmetic containers. and cartridge cases) an- 
neal and stress-relieve clean in a steam atmosphere. 
Often parts come out so clean that additional chemical 
cleaning is unnecessary. Parts to be plated require only 
a bright dip to remove the slight discoloration formed 
during steam treatment. 

In many cases, steam-treating of brasses and bronzes 
eliminates pickling and other surface cleaning opera- 
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tions. One manufacturer of brass stampings realized a 
saving of 53% in pickling and annealing costs by the 
use of clean, steam-atmosphere without scale. For sub- 
sequent plating, they do not require pickling, except 
for a bright dip to remove the thin oxide film. 

Solution treatment of aluminum alloys in steam 
gives a more uniform, more reflective surface as com- 
pared to the duller, heavy matte coating obtained in air. 
This means lower finishing costs on parts to be polished. 
One manufacturer of aluminum clutch arms saved up 
to 40% of the cost of subsequent buffing operations 
by the adoption of the steam atmosphere treatment. * 


4. Pickling and annealing cost was cut 53% on brass. 
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Symposium on Solder (ASTM special 
technical publication 189). Soldering is 
one metallurgical operation that is 
probably better known and practised by 
more people than any other. The sim- 
plicity and ease of applying soft solder 
can, however, be very misleading, for the 
problems of soldering actually involve 
several branches of science, including 
chemistry, physics and metallurgy. 

The 16 papers in this symposium ex- 
plore these fields in detail. They illustrate 
the vital role of fluxes, solder composi- 
tion and applications in getting satisfac- 
tory service performance from soldered 
joints. 


Handbook of Engineering Tables. This 
book (published by the ASME) has been 
selected as one of the hundred best tech- 
nical books of 1956. Edited by Dr. Jesse 
Huckert (professor of mechanical engi- 
neering at Ohio State University) it pro- 
vides a compact source of basic data of 
metals engineering. 

The handbook is designed to provide 
engineers and others with a ready refer- 
ence to the properties and characteristics 
of metals. Most of the book consists of 
engineering tables in which is given in- 
formation helpful to designers of gears, 
threaded devices and other mechanical 
parts. 


An Introduction to Semiconductors by 
W. Crawford Dunlap Jr. The book pro- 
vides a unified elementary survey of the 
field and covers basic concepts, proper- 
ties of materials, methods of measure- 
ment and application. The author ap- 
proaches his work almost entirely from 
a physical point of view so that even the 
section on devices emphasizes the mech- 
anism and mode of operation. 

The subject matter covered includes: 
crystals and their structure; theory of the 
solid state; imperfections in crystals; the 
electron theory of metals and semicon- 
ductors; properties of p-n junctions; and 
experimental measurements of semicon- 
ductors. 


High Temperature Technology. 
ials, Methods and Measurements. 
by I. E. Campbell (Wiley). In recent 
years metals engineers, metallurgists, 
ceramists and chemists have engaged in 
extensive research in an effort to develop 
new materials of construction for service 
at very high temperatures. This book of- 
fers in succinct form the highlights of 
their research achievements to date. 
Thirty five outstanding workers in the 
field describe new materials, methods of 
production and techniques for measur- 
ing properties. 
(Continued on page 63) 
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YOU CAN CUT COSTS BY MOVING YOUR MATERIAL 
WITH ACME DOUBLE PITCH CONVEYOR CHAINS 





DOUBLE PITCH ROLLER CHAINS 


Double pitch conveyor chains, sometimes known as ex- 
tended pitch chains are becoming increasingly more popu- 
lar in many industries where high grade finished roller 
chains are required, at a lower cost than the standard pitch 
chains. This series was developed on the basis of using 
standard round parts of the standard series and doubling 
the pitch. For example double pitch chain #C-2080 which 
is 2” pitch utilizes the same round parts as 1” pitch heavy 
series chain #80H. 

In addition to being applicable for slower speed power 
transmission drives these chains are widely used as con- 
veyors for the handling of materials. A standard line of 
attachments are available that gives this line great versa- 
tility in reference to incorporation of cross flights, cross 
rods, etc., that are applicable for conveyor work. 

The double pitch series of chains are widely used in the 
Agriculture Implement, Baking Machinery, Construction 
Machinery, Mining, Packaging, Textile industries, etc. 


SPROCKETS 
Sprockets for Double Pitch Chains can be 
furnished in either SINGLE TOOTH FORM OR 
DOouBLE TOOTH For, as shown on the right. 

Double tooth cutting actually doubles the 
life expectancy of the sprocket. 

Chain rollers contact only every other 
tooth. When these teeth become worn after 
long service, the sprockets can be advanced 
one tooth, thus permitting chain engage- 
ment on a new series of sprocket teeth. 

Double pitch chains can be furnished in 
either Figure 8 or straight side plate type. 
with standard or oversize rollers. 


Single 
Tooth Cutting 


FREE CHAIN CATALOG 


Write Dept. 20-D for your 
80-page copy of Acme's 
> lotest catalog. Packed with 
ER valuable chain data. An 
indispensable chain refer- 
ence. 


Call ACME for Service 


7, 
We 





No. 1 
Single conveyor using 
standord M35 
attachment links 





No. 2 
Single conveyor using 
standard K1 
attachment links 





No. 3 
Single conveyor using 
standard D1 or D3 
pin attachments 





No. 4 
Double conveyor using 
standard MI attach- 
ments and cross rods 





No. 5 
Double conveyor using 
standard K1 
attachments 








Figure 8 Side Plates, 
Standard Rollers 


Figure 8 Side Plates, 
Oversize Rollers 


Straight Side Plates, 
Standard Rollers 


Straight Side Plates, 
Oversize Rollers 
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Double Duty 
Tooth Cutting 


HOLYOKE 
MASSACHUSETTS 








MODERN 


ELECTRONIC 


ENGINEERIN 


G 


GIVES PRECISE 


MOTOR SPEED 
CONTROL 
1/100 — 10 H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


ewogpecd 


DIV. of “ ELECTRO DEVICES 


, Inc. 


4 Godwin Ave., Paterson, N. J 


60 


ARmory 4-8989 


Points from current papers and speeches 


Hydraulic tubing 

Tips on specifying tubing to ensure leak- 
proof hydraulic systems are given in an 
article just reprinted by Superior Tube 
Company. 

The article discusses the advantages of 
tubing over pipe for hydraulic lines, 
tubing material (including non-aging steel) 
and the care exercised in tubing manu- 
facture. It concludes with a description 
of the five basic methods of tube bending 
and tabulates the minimum bend radii 
for hydraulic tubing for various diam- 
eters. 


Mercury vapor lamps 

With a light output two and a half times 
as much as large incandescent lamps 
(per unit of power supplied), mercury 
vapor lamps have a rated life of 6,000 
hr as compared with 750 hr for large 
conventional incandescent lamps. The 
popularity of mercury vapor lamps is 
due to these advantages, as well as to 
the reduction of glare resulting from the 
higher mounting heights feasible with 
high-output lighting units. This informa- 
tion was given in a paper presented at 
the recent annual convention of the 
Engineering Institute of Canada by 
J. P. C. McMath (University of Mani- 
toba) and Paul Shane (the Manitoba 
Power Commission). 


Ultrasonic machinery 

The technique of using high-frequency 
mechanical vibrations for machining 
brittle materials has assumed consider- 
able importance in recent years. In this 
technique, a resonant electro-mechanical 
transducer is used to generate vibrations 
at an ultrasonic frequency. These are 
transmitted to the drilling tool through 
a mechanical focusing device designed 
to provide a sufficiently intense vibration 
at the tool face. The actual cutting agent 
is an abrasive powder dispersed in a 
liquid. 

The growing interest in this ultrasonic 
machining technique has made it neces- 
sary to obtain an accurate assessment of 
the potentialities of the method. An 
article in Phillips Technical Review, Vol. 
18, p 325 (by Neppiras and Foskett), 
deals with the fundamentals of the tech- 
nique and gives a description of some 
ultrasonic drilling machines developed 
at the Mullard Research Laboratories. 


Test specimen 

In the development of new alloys (and 
in the acceptance testing of commercial 
heats of alloys for high-temperature 
service), it is usually necessary to de- 


termine their creep-rupture strength and 
their notch sensitivity. This is done by 
performing creep-rupture tests on smooth 
and notched bars of the material. Since 
the duration of these tests may be long, 
it is desirable to save time by reducing 
the number of tests. The notch sensitivity 
may vary for different positions in the 
lot of material (because of differences in 
history and composition), and it is there- 
fore necessary for the notched test sec- 
tion to be taken from a position as 
close as possible to that of the smooth 
bar test section and for the heat treat- 
ment to be the same for both notched 
and smooth bars. 

An article by M. J. Manjoine in the 
ASTM Bulletin, May 1957, p 35 de- 
scribes a test specimen that has proved 
worthwhile in acceptance testing and in 
the development of new alloys and heat 
treatments. 


Free-piston engines 

A good general description and historical 
details of the free-piston engine gasifier 
are given in Diesel Times, March-April 
1957. 


Simple plastic theory 

The very existence of steel structures is 
sufficient proof that present-day design 
methods are adequate to produce useful 
structures. However, this fact does not 
imply that the actual behavior of such 
structures is fully understood nor that 
the best use of the material has been 
made. The objective of a lecture given 
by Bruno Thurlimann (Lehigh Univer- 
sity) at the National Engineering Confer- 
ence (held under the auspices of the 
American Institute of Steel Construction) 
was to show a new approach to the de- 
sign problem based on the actual me- 
chanical properties of structural steel. 
With this method, the carrying capacity 
of a steel structure can be predicted 
within a fair degree of accuracy. Quite 
fortunately the method turns out to be 
simpler and shorter than present-day 
elastic methods. 





1,000,000,000 
Custom made Pins, Special Rivets, Cut 
and Formed Wires in all materials and all 
finishes. 
From Nimonic thru’ Tantalum to Mild 
Steel .125 0.d. to .001 o.d. 
All enquiries to:— 
WIRE PRODUCTS & MACHINE 
DESIGN LTD. 
Kingsbury Works, Bridge Road, 
Haywards Heath, Sussex, England. 
Technical Representation Required. 
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FROM SEA TO SEA 


No other nation in history has depended 
for its very existence on strong lines of 
communications as has Canada. No nation 
has been better served by them. 


Two railways, an air line, a pipe line, a 
highway, two telegraph systems and a water- 
way reaching from the Lakehead to the sea 
knit Canada together as a single unit. Com- 
munications are the basis on which Cana- 
dians have built their great commercial and 
industrial development. 


But the communication of ideas is as vital 
to national growth as is the movement of 
goods and provision of services. That is the 
job being done by Canadian magazines and 
business papers. They serve all groups and 
areas in the country. The Massey Commis- 
sion called them “our closest approximation 
to a national literature.” In a young and 
widespread country like Canada you could 
not develop commerce or culture without 


national periodicals. They, too, are essential 
threads in the fabric of our national life. 


As publisher of three magazines, four 
business newspapers and 31 other business 
publications, Maclean- Hunter Publishing 
Company is a part of this important group. 


Through their news columns, Maclean- 
Hunter editors give national significance to 
many events that would otherwise receive 
only regional attention. They put national 
events in perspective that gives them new 
meaning to people of all regions. They 
comment vigorously on national issues, from 
a Canadian point of view. 


All Maclean-Hunter editors are dedicated 
to the principles of accuracy, honesty and 
fairness. Together they provide unbiased 
news and sound opinion to more than 
3,000,000 readers. We’re glad that you are 
one of them. 


MACLEAN-HUNTER PUBLISHING COMPANY LIMITED 


481 UNIVERSITY AVENUE, TORONTO, ONTARIO 


Interpreting Canada — Its Progress, Its People, Its Personality 





errous-clad metals 


INTEWY WONDER COATINGS FOR ===" 


INDUSTRY FROM EPON* RESINS | 


| for crucibles, electrical contact applica- 


e guard against corrosion 
e stand up to rough treatment 
e resist heat and chemicals 


Surface coatings based on Epon 
resins withstand strong acids, lac- 
quer solvents, hot concentrated 
sodium hydroxide, and concentrated 
liquid detergents. This chemical re- 
sistance is combined with outstand- 
ing adhesion to almost every type of 
substrate. Flexibility permits you to 
coat sheet material before forming. 

Epon based finishes are scuff re- 
sistant. Take daily scrubbings and 
buffings on surfaces exposed to 
rough treatment. 

You can brush, roller coat, flow 
coat, dip or spray. These finishes are 
dry in as little as 15 minutes and may 
be baked at a variety of ranges. Some 
formulations can be air dried to give 
the properties of a baked finish. 

When ordering surface coatings, 

be sure to specify those based 
on Shell’s Epon resins. 


*Registered Trade Mark 


Chemical Division 


SHELL OIL COMPANY 


OF CANADA, 


a 


Re 


QI 








Water tanks: 


Coatings based on 
Epon resins are partic- 
ularly suitable for 
tanks. Accidental dent- 
ing of the outside of a 
tank will not cause a 
break in the lining. 


Furniture: 

Perfect for both indoor 
and outdoor furniture. 
Coatings insure great 
durability. Superior 
hard surface stands up 
to continuous scuffing, 
wear and tear. 


LIMITED 


Toronto Montreal Vancouver 





expensive and stronger base metals have 
been used by the art and jewelry indus- 
tries for many years. These materials 
are finding increasing use in industry 


tions and similar uses. 

Today, a large proportion of electrical 
contacts are fabricated from composite 
materials. Considerable savings in cost 
through precious metal conservation are 
obtained; the steel (and other backing 
materials) also provide desirable prop- 
erties. For instance, a button type con- 
tact, with a steel or monel backing, 
facilitates projection welding of the con- 
tact to its supporting member. 

While optimum cost may be the prin- 
cipal goal in the selection of a specific 
thickness ratio of precious metal to base 
metal, in many cases the backing mater- 
ial provides functional properties, such 
as spring characteristics, rigidity and 
magnetism. 

Finally, mention should be made of 
brazing alloys clad to ferrous base metals. 
Cladding of this material is a rather 
noteworthy development of interest to 
production men. The separate handling 
of small pieces of brazing alloy is elim- 
inated by fabricating parts from mater- 
ials that have the brazing alloy pre-clad 
to the brazing surface. The brazing alloy 
and parent metal are bonded and rolled 
in a manner similar to the manufacture 
of other clad materials. The advantages 
of having the brazing alloy supplied as 
an integral part of the material is quite 
obvious; primarily it eliminates the sep- 
arate fabrication of small pieces of braz- 
ing alloy, (as well as the handling of 
these pieces during the brazing opera- 
tion) and decreases the number of sur- 
faces to be joined. 

Many of the ferrous metal combina- 
tions discussed have been produced to 
meet special applications; many other 
ferrous metal combinations will un- 
doubtedly be manufactured and market- 
ed as engineering demands them. A few 
additional combinations have been pro- 
duced. One of these is nickel clad iron 
for devices based on the magnostrictive 
principle. In applications of this mater- 
ial, a clad metal sensitive to the mag- 
netic field is substituted for one bearing 
heat sensitivity. 

With all the metal combinations now 
possible in sheet, tubing and wire, it 
would be worthwhile to study present 
metal applications (as well as future pro- 
duct designs) to determine whether a 
clad metal will reduce material or fabri- 
cating cost, provide a combination of 
engineering properties otherwise unavail- 


| able, conserve a critical metal or im- 


prove the characteristics of a product. * 
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Book Department 
(continued from page 59) Potter & Buundield engineering 


Applied Metallurgy for Engineers by os ws in th Ls p ictur € 
Malcolm S. Burton (McGraw Hill). This i 2 SY yy a i , 
text seeks: (1) to develop the metallurgi- 

cal principles involved in casting, metal 

working, welding, heat treatment and 

powder metallurgy; (2) to study these 

manufacturing processes from en engi- 

neering viewpoint, including the metal- 

lurgical factors that control selection of | Yo estentiid liisuna wauiadien 

suitable processes, and the influence of emis] General Riveters, Inc., designed this 


* giant wing riveter. It clamps the 
the processes on the final products. 2 work, drills, feeds and drives the 


te rivets automatically . . . has in- 
Emphasis is on the background of ‘ creased production by as much as 


metallurgical science essential for the sot Yet requires only o single 
proper use of metallurgical manufactur- 

ing methods. Discussion of techniques 

and illustrations of industrial equipment 

is included, but is secondary to the pre- 

sentation of metallurgical principles. 





The balance between theory and engi- 
neering practice makes the text especially 
suitable for students who are not spe- 
cializing in metallurgy. Enough theory is 
included to provide a sound metallurgy 
background for students in other branches 


of eagereime. a & B R ELAYS AUTOMATE 
diet tations We Cae, bap cea THIS GIANT RIVETER /or 
to specific manufacturing methods. New Lockheed Electra Wings ae 


Recently developed processes, such as 


shell molding, inert-gas-shielded metal This new automatic riveter will be circuits of this riveter because of its 
arc welding and vibrationless mid-air used to make wings for the new Lock- unusual dependability and versatility. 
forging, are considered. Special topics heed Electra, a prop-jet luxury liner, In adapting this relay to a specific 
Z Sey Pee = as well as many other modern air- application, P&B’s engineers again 
such - casting, metal working and weld craft. The heart of this riveter is a demonstrate how 25 years of creative 
ing) are given a balanced treatment with relay circuit that “takes orders” from engineering can pay off by providing 
emphasis on both the metallurgical a pattern of holes punched in35 mm _ a standard type or completely new 
theory and processes. Questions and a film strips. relay to solve your particular prob- 
ak at sabeiamiie Cellini wath cbnater General Riveters, Inc. selected the lem. Write today for new compact 

as % ; = GA Series P&B relay for the control catalog or engineering consultation. 
Cost of the book is $9.00. ia? 

P&B Representatives in Canada: Aeromotive Engineering Products, Montreal 
Project Engineering of Process Plants by A.T.R. Armstrong, Ltd., Toronto * Charles L. Thompson, Ltd., North Vancouver 
Howard F. Rase and M. H. Barrow SPOSSSSSSSSHSSSEHSSSSESSHHEHSESHEHSHSSHSSSESESHESESESESESSSESESESESESESESES 
(John Wiley & Sons). Written by men ENGINEERING DATA GA SERIES RELAY 
experienced in project engineering, this Multiple Leaf AC or DC CONTACTS 
is the first book to recognize the new 5 Material: 3/16” fine silver (other contact materials 
acc P nes : can be furnished for specific applications) 
profession amd t0 for malize the methods O ° Rating: 5 amp. 115 V. 60c non-inductive load 
of executing a project used by all pro- Arrangements: 4 Form C Max., AC, 6 Form C Max., DC 
gressive chemical companies and engi- O ) Breakdown: 1000 V. RMS between all elements 
: ' sa atc : COIL 

neering firms. It is also the first work ‘6 é itieiehdes 30000 dees mien: 
devoted to process plant design written Power Req'd: 6 W. max., 2 W. min. DC 
in accordance with modern techniques 


at 25° C. ambient 
q j ; ; . V range: DC to 110 V.; AC to 230 V. 
of project organization, planning and 
execution. 











oO 
© 
© 





DIMENSIONS, MAX. 
1-23/32” L. x 1-1/16” W. x 1-25/32” H. 
MOUNTING DATA 4 tapped #6-32 holes, 
.750” x .875” 0.c.; 1 tapped #8-32 core 
ENCLOSURES Hermetically sealed, octal plug: 
2-17/32” x 1-29/32” x 1-25/32” 
Multiple solder header and miniature plug-in: 
2-15/32” x 1-29/32” x 1-25/32” 
Special container required for 6 Form C 
TERMINALS Contacts: two #16 AWG wires 
Coil: two #20 AWG wires 


The authors approach the subject 
from the point of view of the project en- 
gineer — the specialist whose profession 
demands the technical know-how in all 
phases of engineering. It is his job to co- 
ordinate and supervise the design and 
construction of a modern plant. 
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The book is not limited solely to the 


. . 5 | See our catalog in 
project engineer, however. Any engineer = > Sweet's Product 
whose work requires a knowledge of the | 9 Ine, Design File 
theories and techniques of mechanical | 


design, procurement and construction | PRINCETON, Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
will find it useful. Price: $14.25. | INDIANA = Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H, 
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Punching holes in any kind of flange, angle, channel or 
shape is usually a costly operation requiring custom 
dies, but not with WALES Standard H Tooling. This 
exclusive self-contained tooling equipment, with inter- 
changeable punch, die and stripping mechanism makes 
possible fast, economical hole punching. WALES H 
Tooling insures FAST set-up with automatic 
alignment and the same equipment may be used over 
and over again in any number of patterns. 

Bench assembly virtually eliminates press down 

time. H Tooling is available to meet your every 


production requirement. 


SEND FOR BULLETIN No. 5G 


This fact filled Bulletin 


A UNIT OF HOUDAILLE INDUSTRIES, INC will give you the 


AKRON, NEW YORK 
CWALES-STRIPPIT OF CALIF., SOUTH “GATE, CALIF. ike 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT. copy today. 


"...the Wales-Way is the PLUS-PROFIT way” 


details. Send for your 


Sleeve bearings 
(continued from page 40) 





will result in larger pieces of dirt being 
allowed to pass through the bearing 
without imbedding or scoring the shaft. 
Excessive amounts of dirt can convert a 
soft bearing into a hard lap, resulting in 
high temperatures and possible seizures. 
It may be necessary to increase the oil 
groove dimensions, to add_ spreader 
grooves or parting line chamfers, or to 
increase the horizontal clearance at the 
parting line to allow for more efficient 
cooling. This later installation (the ec- 
centric bearing) is illustrated in fig 11. 
It allows the passage of additional oil 
without any increase in vertical clearance. 
Vertical clearance beyond 0.0022 in. 
results in an objectionable noise level, 
so most bearings make use of the eccen- 
tric design. 


Having selected a suitable bearing of 
proper design and material from a 
knowledge of the bearing loads and de- 
cided on an appropriate clearance from 
the lubrication study, the next step is to 
be sure that the bearing maintains its 
shape when installed in an engine. To 
assure a tight fit between the bearing 
shell and the rod or crankcase bore, each 
half bearing is made longer than the bore 
in which it seats. The difference in 
length is commonly referred to as 
“crush.” (See fig 12.) 


Tightening of the cap bolts closes the 
gap, with the results shown therein. The 
bearing is now securely seated in the 
housing, but some deformation has taken 
place which may (or may not) be serious, 
depending on the design of the housing. 
If high inertia loads exist on the cap, 
there will be a tendency for the bearing 
to elongate vertically and to close-in at 
the parting line. To determine if an ec- 
centric bearing should be used (or 
whether the housing design should be 
changed) bore distortion studies are made 
from actual measurements on loaded 
housings. Fig 13 shows the effect of 
crush on the bore of a connecting rod. 


Further complications are introduced 
when a designer wants to reduce the 
weight of the engine by using a light 
metal (such as aluminum), especially if 
the equipment is to operate over a wide 
range of temperature. If, for example, a 
steel backed bearing were placed in an 
aluminum housing at room temperature 
and the engine expected to start at 65 
deg F, the temperature rise might be as 
high as 320 deg F. Since the coefficient 
of expansion of aluminum is nearly twice 
that of steel, considerable attention would 
have to be given to such details as 
clearances, the mass of the housing, crush 
allowance and bolt strength in order to 
get satisfactory performance. 
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Instead of writing to a dozen different 
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and literature about products mentioned in 
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212 213 214 215 216 217 
236 237 238 239 240 241 
260 261 262 263 264 265 
284 285 286 287 288 289 
308 309 310 311 312 313 
332 333 334 335 336 337 
356 357 358 359 360 361 
380 381 382 383 384 385 
404 405 406 407 408 409 
428 429 430 431 432 433 


119 120 121 122 123 124 
143 144 145 146 147 148 
167 168 169 170 171 172 


218 219 220 221 222 223 
242 243 244 245 246 247 
266 267 268 269 270 271 
290 291 292 293 294 295 
314 315 316 317 318 319 
338 339 340 341 342 343 
362 363 364 365 366 367 
386 387 388 389 390 391 
410 411 412 413 414 415 
434 435 





Advertisement key numbers 


101 102 103 104 105 106 
125 126 127 128 129 130 
149 150 151 152 153 154 
173 174 175 176 177 178 


New Products and literature 


202 203 204 205 
226 227 229 
250 251 
274 275 
298 299 
322 323 
346 347 
370 371 
394 395 
418 419 








114 115 116 117 118 
138 139 140 141 142 
162 163 164 165 166 
186 187 188 189 190 


213 214 215 216 217 
237 238 239 240 241 
261 262 263 264 265 
285 286 287 288 289 
309 310 311 312 313 
333 334 335 336 337 
357 358 359 360 361 
381 382 383 384 385 
404 405 406 407 408 409 
428 429 430 431 432 433 


119 120 121 122 123 124 
143 144 145 146 147 148 
167 168 169 170 171 172 


218 219 220 221 222 223 
242 243 244 245 246 247 
266 267 268 269 270 271 
290 291 292 293 294 295 
314 315 316 317 318 319 
338 339 340 341 342 343 
362 363 364 365 366 367 
386 387 388 389 390 391 
410 411 412 413 414 415 
434 435 














Clevite Limited, the only major Canadian 
manufacturer of sleeve-type bearings and 
bushings, also makes sintered bearings and 
shapes, Silentbloc rubber-and-metal bushings, 
and all major products of Cleveland Graphite 
Bronze and Clevite Harris. We regularly 
supply outstanding engineering and field 
service to the automotive, farm equipment and 
appliance industries. Our engineers are at 
your service, too. Write or call Clevite Limited, St. Thomas, Ontario. 


Do you use bushings in quantity? Our split rolled bushings can mean improved 
performance and lower costs, particularly as compared with cast bronze types. 











THERE’S NO SUBSTITUTE FOR SEALMASTER BEARINGS 


for trouble-free SEALMASTER not only provides a com- 
performance and plete line of ball bearing units to meet all 
less maintenance! your requirements but an exclusive com- 
: bination of features available in no other 
Write for d ekthiis thin. “Hea! d of 
Bulletin 454 standard bearing line. You're assured o 
trouble-free performance and long bear- 

ing life with SEALMASTER. 


BEARING DIVISION 


STEPHENS-ADAMSON MFG. CO. 
OF CANADA LIMITED 


BELLEVILLE, ONTARIO 
S243C 


DESIGN ENGINEERING AUGUST 1957 








* in designing and in 
the maintenance of 
industrial machinery 
more and more 
engineers specify 


TECALEMIT 


automatic 

lubricating equipment 
to ensure 

trouble-free 

operation 

through 

efficient lubrication 


TECALEMIT 


the authority on lubrication 


Head office and plant: Rexdale Bivd., Rexdale, Ontario 
Cable: Tecalemit, Toronto Tel. CH. 4-1126 





world's widest range of specialized lubricating equipment 














Maximum Temperature Control 
In A Minimum Of Space 


These miniaturized temperature controls utilize the famous 
Fenwal THERMOSWITCH® principle. The outer shell is the ac- 
tivating element. That means short heat transfer path, built-in 
temperature anticipation, control stability and inherent ther- 
mostat sensitivity of less than 1°F. That’s why they’re ideal for 
such applications as aircraft, guided missiles, antennas, elec- 
tronic equipment, radar, motors, computers, wave guides, 
crystal ovens, etc. 


MIDGET. Shell is 14” O.D. and is highly 
sensitive to changes over entire area. Single 
wire and two wire types; wide range from 
—50°F to 500°F; units which either make 
or break on temperature rise for control of 
gases, solids, liquids. 


MINIATURE. Control within 2°F to 6°F is 
typical, even under 5G acceleration. Fully 
adjustable ranges of —20°F to 200°F or 
—20°F to 275°F. Hermetically sealed units 
—20°F to 200°F. 











Get new, helpful facts on small-space temperature control 
and detection. Write for free bulletin MC-124, Fenwal Inc., 
Factory Representative, Rousseau Controls, Ltd., 640 Decourcelle 
St., Montreal 30, P. Q., Canada. 


Controls Temperature 
.. - Precisely 


FORME Pi An 
pioneers better gripping 


with 
MODERN SPRAG TYPE Clutches 


jor 
*& OVER RUNNING (FREE WHEELING) 
* BACKSTOPPING * INDEXING 
STANDARD \ NO MEASURABLE BACKLASH 


AND LONG LIFE 
SPECIAL SIZES APPLICATIONS UNLIMITED 


RENOLD CHAINS 
CANADA LTD. 


VANCOUVER WINNIPEG 
LONDON HAMILTON TORONTO 
MONTREAL THREE RIVERS QUEBEC 


Ask for catalog. 
STOCK DELIVERIES 
COAST TO COAST SERVICE 


Bring on the SHOCKS 
and EXTREME VIBRATION! 


Flex fittings can’t fail because 
resilient sleeve permits tube to flex 
back and forth through angle 
shown. Tubing can’t wear because 
metal-to-metal contact is snubbed. 


IMPERIAL \2\5-2).@ FITTINGS 


are cushioned to end tube fitting failures! 


e Pressure-tight, leak- 
proof joints on all seamed 
and seamless tubing, in- 
cluding scored tubing 
with surface defects. 

e Built to take punish- 
ment — forged bodies on 
elbows and tees are tough, 
rugged. Sleeve withstands 
gasoline and oil .. . flexes 
in sub-zero or 250° F. 


e Easy to install—slip nut 
and sleeve over tubing, in- 
sert tubing into body and 
tighten nut. Size range: 
%”" to %” O.D. tubing. 
e Proved by extensive 
use — ideal for trucks, 
tractors, diesel engines, 
heavy industrial ma- 
chinery. Write for catalog 
No. 344. 
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THE IMPERIAL BRASS MFG. CO., 334 Lauder Ave., Toronto, Ontario 


Industry's Most Complete Line of 
Tube Fittings and Tubing Tools Wi. 


Q. How can I solve 
my panel fastening problems? 


A. Use ROTO-LOCK 


Roto-Lock fastens demountable panels quickly and 
securely—at right angles or butt joint. Just turn 
tapered cam to lock, turn again to unlock. 
Check these cost-saving 
advantages: 
e Carries both heavy tension 
and shear loads 
@ Locks securely even in mis- 
aligned or semi-open position 
e Used for air and water-tight seals 
@ Has no springs or delicate parts 
e Unaffected by low temperature 
or field service 
e High resistance to corrosion 
and wear 
@ Recesses completely into panels 
Applications include portable shelters, walk-in 
coolers, scaffolding, demountable furniture, partitions, 
air freight cold storage shipping containers, ete. 
Write for 40-page catalog on complete line. 
Ask for samples, too. 


' SIMMONS FASTENERS 


t Quick-Lock - Spring-Lock - Roto-Lock - Link-Lock - Dual-Lock - Hinge-Lock 





SIMMONS FASTENER CORPORATION : 
: 1776 North Broadway, Albany 1, N. Y. 
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Advertising Index — August 


PACING ASAI COT 5 hos Fal ce ee ke sek ess 
Aluminum Co. of Canada Ltd. ............ 
Anaconda American Brass Ltd. ............ 
Atlas Steels Ltd. 


ETO TBE Tee) o)o705 thee. 617s RSA SNe a eg ar ES 
Bakelite, Div. of Union Carbide Canada Ltd. . . 
Bepco Canada Limited 

Blood Bros. Machine Division 
BUTROYCANAGAMMG eS hs iore.. 5:9 4 5 oo iclaase Saleen 


Canada Illinois Tools Limited 

Canadian General Electric Co. ............ 
Canadian Industries stds... 2.5. sci s.d oases, 
Canadian S K F Company Ltd. 

Canadian Westinghouse Co. Ltd. 

GIES ETS Oe | A EUS i et a nD 
Crane Ltd. 


Dominion Fasteners Ltd. 
Dominion Foundries and Steel Ltd. ........ 
Dw Pont ‘Co: of Canada: (1956): Ltd. .......653 


Fenwal Inc. 
Garlock Packing Co. of Canada Ltd. ........ 


Hamilton Gear & Machine Co. ............ 
Heim Company 


HimperialeB rasseiMin go CO\- os. S: area ssc aie oo snake 
International Nickel Co. of Canada Ltd. .... 


JENKSBS Heros tal ides Se owe sis a arse Cae nani 
Lincoln Electric Co. of Canada Ltd. ........ 
Noranda Copper & Brass Ltd. .... 2... 0.060 


Parker Rust Proof Co. of Canada Ltd. ...... 
Peacock Brothers Ltd. 

Polymer Corp. 

Potter do Brumincla anes 65.05 ais vale cis ewes 


Reichhold Chemicals (Canada) Ltd. 
Renoid Chains Canage Td). 56% .cracdis Sancta 


ELV OSDCCO MNGi on .tercic cea efeitos Se claloe sialeley a sus 
SHENEOUAC ONION Ganadamitds 6.6.6 wlescse eles ore 
Simmons Fastener Corp. 

BIAMUCONSANAGA WAGs coos his Slots coke a ee 
Stephens-Adamson Mfg. Co. .............. 


Mecalemim (Canada Btas sos. 5s. cic sees 
Timken Roller Bearing Co. Ltd. .......... 

(i Woyuctetsrey vel ©.0)6 | Li rc CNS eens er aro cnn ae ae 
Torrington Mfg. Co. of Canada Ltd. ........ 


Wales Strippit of Canada Ltd. .............. 
Wemer: (Canada) tds, R.. Di oo. soko hss 
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OBC 


20 
24 


There is no magic involved in 
turning aluminum billets into 
usable industrial shapes — only 


“know-how”. 


At the Werner plant in Oshawa, 
skilled engineers will produce to 
your requirements, specialized 
aluminum shapes. Werner’s recently 
expanded extrusion facilities are 
capable of producing the most 
complicated extrusion, quickly and 


at a reasonable cost. 


When you require the ‘‘magic” of 
modern aluminum extrusions — 


you require the Werner “know-how”, 


Write or phone today for a 


descriptive brochure. 


TIER ey 4 CO. (CANADA) LTD. 


ie oe 2 ee ee ee 
SIMCOE ST. S., OSHAWA, ONTARIO 








Editorial 





Brainstorming develops creativity 


Brainstormers from far and wide gathered last month at the third an- 
nual creative problem-solving institute. It was held at the University 
of Buffalo and was co-sponsored by the Creative Education Founda- 
tion, the head man of which is Alex F. Osborn, author of the text 
book “Applied Imagination.” 





The speakers, many of whom were engineers, scientists or tech- 
nologists, included such well-known personalities as Professor John 
Arnold (of MIT), Michael Montmore (who has lectured at McMaster 
University) and Willard A. Pleuthner who holds the strange-sounding 
title of “VP in charge of brainstorming” at his firm. 








That properly conducted brainstorming sessions can have excellent 
results is borne out by some interesting developments at General Electric 
Co., details of which were given by David Purdy, who is in charge of 
their creative engineering program. As a result, we feel that Canadian 
engineers would be well-advised to investigate for themselves the tech- 
nique of brainstorming. 


What about it! 


By now you will have received your copy of the questionnaire that 
is being circulated to find out the reaction of readers to the Compon- 
ents Application Guide in the July issue of Design Engineering. 


As you know, we published the issue because you asked for it. 
We now want to find out—for future reference—whether you like 
the form it took and how you think it could be made even more useful 
to the design engineer. 


It will take you only a few minutes to let us have this information 
and after all, it will help you too. 


Witte Men. 
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IF HEAT IS A PROBLEM 
INVESTIGATE THESE 
HIGH TEMPERATURE 


NICKEL 






INCONEL* 


WITHSTANDS EXTREME HEAT 
Resists oxidation and retains good 
mechanical properties at high 
temperatures. Excellent resistance 
to sulphur-free heat-treating 
atmospheres . . . practically im- 
mune to embrittlement by 
carburizing or nitriding atmos- 
pheres. Ideal for food and chemical 
processing or heat-treating equip- 


ment and aeronautical parts. sf 


C & . Som 


HEAT RESISTANCE PLUS 
GOOD WORKABILITY 


Good resistance to oxidation and other 
corrosive conditions; strength at high 
temperatures. Excellent workability and 
welding properties. Uses similar to Inconel 
at temperatures up to 1900°F. Greater 
resistance to sulphur attack, green rot and 
molten cyanide salts. 










































* 
iINCONEL “X” 


RETAINS ITS STRENGTH 
AT HIGH TEMPERATURES 


Exceptional strength and hardness from sub- 
zero to 1500°F. High resistance to oxidation 
and other forms of corrosion. Excellent for 
moving parts which operate in corrosive 
environments within small clearances such as 
rotors and blades of aircraft gas turbines. Also 
used for bolts, spring§ and diaphragms. 






























These high Inco Nickel Alloys provide sk 
exceptionally good performance char- he o- a & L 
acteristics, particularly where extreme 
heat or highly corrosive conditions are WITHSTANDS HOT CORROSIVE 
nae : LIQUIDS AND SLURRIES 
a factor. In many applications they will . ,; 
ate é Resists corrosion bv hot sulphuric, sulphurous and 
long outlast competitive materials. The phosphoric acid solutions. Also resists nitric acid 
alloys shown here are available in most solutions, nitrates, cupric, ferric and mercuric 
standard forms... and Inco Customer salts except chlorides. Considerably better 
‘ 3 resistance than stainless steels to pitting by sea 
Service goes with them... to help you water or stress corrosion cracking in chloride 
solve metal problems. Write us for solutions. 


complete information. 
*Trade Marks 


WN THE INTERNATIONAL NICKEL COMPANY OF CANADA, LIMITED 
25 King Street West, Toronto 








ANNOUNCING! 


Increased capacity ratings 
for Timken bearings 


HE Timken Roller Bearing Company announces 
7... increase in the capacity ratings of most 
series of Timken tapered roller bearings. Increases 
range up to 39%. Most are in the neighborhood of 
10%. Some are negligible. 


Permits Use of Smaller Bearings 


This increase in capacity ratings makes it possible 
for many of you to use smaller bearings. Your 
products can be made more compact. You can save 
weight. You may be able to reduce the size of your 
shafts and housings. And you may be able to use 
Timken bearings in new applications where they 
have not been practicable in the past. 


3 Reasons for Increases 


What led to these increases in Timken bearing 
capacities? Three things: 


First, a careful review of more than 6,000 different 
laboratory studies of Timken bearing perform- 
ance on fatigue life machines. From these ex- 
haustive studies, conducted on an organized, 
scientific basis since 1924, we keep learning more 
and more about predicting bearing life. 


Second, refinement in the method of analyzing 
these studies mathematically. 


Third, a careful review of the life of millions of 
Timken bearings in the field. 


How Much Can This Save You? 


To find out how the new capacity ratings affect the 
types and sizes of Timken bearings in which you 
are interested, call your Timken bearing represent- 
ative or write our Engineering Department. We'll be 
glad to work with you at the drawing board stage. 
The Timken Roller Bearing Company, Canton 6, 
Ohio, U.S.A. CANADIAN PLANT: St.Thomas, Ontario. 
Cable address: ““TIMROSCO”’. 


in NOT JUST A BALL € NOT JUST A ROLLER (__) THE TIMKEN TAPERED ROLLER (2 


TAPERED ROLLER BEARINGS 


FOR CANADIAN INDUSTRY "®NS takes RADIAL @) 


| 


Nh 
AND THRUST —(])-LOADS OR ANY COMBINATION =())— 
t 











